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lilnpoTHbie CMeHH thiiob 6ojiot c ceBepa Ha ior KoppejinpyioT c 6HOKJiHMaraHecKHMH 30HaMH. B Ha- 
npaBJieHHH c ceBepa Ha ior H3MeranoTCJi He tojtlko ({mopa h pacraTejibHocTb, ho h hx MoptjjojiorHJi, cTpoe- 
HHe top(J)jihoh 3ajie)KH, rHflpojTorHHecKHH pexcHM. PerHOHajiLHbie ranw 6 ojtot (JjopMHpyioTCH b pe3yjn»Ta- 

Te H3MeHeHHH, npOHCXO^JimHX no rpaflHeHTy OKeaHHHHOCTb-KOHTHHeHTaJIbHOCTb. yCTaHOBJTeHO, HTO HeT 

3ohbi rocno^cTBa KaKoro-JTH6o ojjHoro THna hjth rpynnbi THnoB 6ojiot. B KaxcflOH umporaoH 30He hjth nojj- 
30He, nojroce, pacnpocTpaHeH He o^hh perHOHajibHbiH ran 6ojiot, a HecKOJibKO. 

KjTIOHeBHe CJIOBai 6oJTOTHMH MaCCHB, 30HaJIbHOCTb, OKeaHHHHOCTb, KOHTHHeHTaJIbHOCTb. 

Poccm 3aHHMaeT 3HaHHTejibHyio nacTb CeBepHOH EBpa3HH. Teppmopra cTpaHbi 
npoT^Hyjiacb c ceBepa Ha ior 6ojiee neM Ha 4000 km, a c 3ana/ja Ha boctok — Ha paccira- 
HHe okojio 10 000 km. Ha otom npocTpaHCTBe xoporno npocjie)KHBaK)TCJi 3aKOHOMep- 
HOCTH B pacnpOCTpaHeHHH paCTHTejIbHOCTH 6 ojiot. 

Be orpoMHbie paBHHHbi HaxoAflTca Ha 3ana/je Pocchh: BocTonHo-EBponeHCKaa 
b eBponeiiCKOH nacra Pocchh h 3ana/jHO-CH6HpcKafl b A3HaTCKOH, hx pa3AejraeT Ypaji. 
Ha 3 thx paBHHHax oneHb xopomo Bbipa^ceHa OHOKjiHMaTHHecKaa 30HajibH0CTb. nonra 
bca BocTOHHan nacTb A3HH (Ha boctok ot p. Ehhcch) 3aHHTa ropaMH H BbICOKHMH nnoc- 
KoropbflMH h 30HajibH0CTb npocjie)KHBaeTCfl c TpyzjoM. B ropax Ha nepBoe MecTo bbi- 
XO/JflT 3aKOHOMepHOCTH, oOyCJIOBJieHHbie HX BbICOTOH H npOHBJIHIOmHeCH B BH/je BepTH- 
KajibHOH no^cHOCTH. HapymaiOT npoflBjieHHfl 30HajibH0CTH h orpoMHbie npocTpaHCTBa 
OKeaHOB, Bbi3biBaiomHe nepeMemeHra B03,zjymHMx Macc h CBfl3aHHOH c hhmh Bjiarn, 
a TaoKe pacnpocTpaHeHHe bchhoh Mep3JioTbi. 

npoK^e Bcero otmcthm bjihahhc THxooKeaHCKHx MyccoHOB Ha /JantHeM Boctokc, 
KOTOpbie TpaHC(J)OpMHpyK)T 30HaJIBHbie 3aKOHOMepHOCTH H OKa3BIBaiOT BJIHflHHe Ha Bee 
npHpoAHbie npoueccbi Ha /JajibHeM Boctokc. Ha ceBepe BejiHKa pout xojio/jhbix Macc 
JleAOBHToro oxeaHa (HanoMHHM, hto 14 % TeppHTopHH Pocchh jiokht k ceBepy ot no- 
jwpHoro Kpyra). Ha 3ana/je Taxoe bjihahhc 0Ka3biBaK)T B03£yiiiHMe Maccti ATjiaHTHne- 
ckoto oxeaHa, KOTopwe npoHHKaioT bhjiotb #0 3ana/jHOH Cu6upu. nooTOMy HeT TaKHx 
OHOKjiHMaTHHecKHx 30H, KOToptie T^HyjiHCb 6bi c 3ana/ja Ha boctok no o/jhoh mnpoTe, 
t. e. neTKo nepeceKajiH 6bi bcio CTpaHy, KaK oto nMTaioTca H3o6pa3HTb Ha KapTax. LQh- 
poTHan 30HajibHOCTb HanGojiee hctko npoflBjraeTca b npe/jejiax onpe/jejieHHMx Mepn- 
AHOHajibHbix OTpe3KOB — ceKTopoB, npoBHHi^HH h rjiaBHbiM o6pa30M Ha paBHHHax. 

B HanpaBjieHHH c ceBepa Ha ior Ha o6hihphom npocTpaHCTBe Pocchh Bbipa^ceHo 
5 SHOKJiHMaTHnecKHx 30Hi apKTHHecKaa (TyHApoBan), OopeaubHaa (Tae^cHan), hcmo- 
pajibHaa (iimpoKOJiHCTBeHHOjiecHafl), CTenHaa h nycTMHHafl. Bee oth 30hm b hx 3aKOHo- 
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MepHOM HepeAOBaHHH mohcho HaOmoAaTB jihiub b eBponeHCxon nacra Pocchh. B Ch6h- 
pn OTcy tctb y eT HeMopajiBHaa 30Ha, xoTopaa bhobb noflBJifleTCfl Ha flajibHeM Bocroxe, 
a cTenHaa 30Ha b A3HaTCX0H Pocchh npeACTaBJieHa jihiub cbohmh ceBepHBiMH noA30- 
HaMH. lOflCHaa nacTB CTenHOH 3ohbi, TaK ace KaK nycTBiHH b A3hh, HaxoAATca 3 a rpaHH- 
uen Pocchh. 

PacnpocTpaHeHHe ranoB 6ojiot ohchb neTxo CBfl3aH0 c OHOXJiHMaTHnecxHMH 30Ha- 
mh h no^OHaMH. IIoAaBJunomafl nacTB 6 ojiot cocpe^OTOHeHa Ha ceBepe CTpaHBi. B He- 
KOTopBix panoHax 6opeajiBHOH oGjiacra (HanpHMep, b 3anaAHOH Ch6hph, Ha IIpHOejio- 

MOpCKOH HH3MCHHOCTH) 3a60JI0HCHH0CTB AOCTHTaeT 50-80 %. Ot TyHApBI J \0 lOHCHOH 

rpaHHUBi Tanra nocne/jOBaTejiBHo CMemnoTca nojiHroHajiBHBie, OyrpHCTBie, aana- h Bep- 
xoBBie OojiOTa. HanOojiee umpoKHH apean hmciot TpaBiiHBie h TpaBjmo-MOxoBBie 6 ojio- 
Ta, ohh BCTpenaiOTCH ot BBicoxoapxTHnecxHx TyH^p ao iora CTenen, ho hx (JmopHCTHne- 
CKHH COCTaB, CHHTaXCOHOMHfl H THnBI TpaBHHBIX 60 JIOT TaiOXe H3MeH5HOTCJI C H3MCHeHH- 
eM uinpoTBi c ceBepa Ha ior. 3 toh nocjieAOBaTejiBHOCTH mbi h Oy^eM npHAep)XHBaTBCfl 
npn aHajiH3e pacnpocTpaHeHHa 6 ojiot. 

BonoTa cocTaBJi^iOT 3HaHHTejiBHyio nacTB pacraTejiBHoro noKpoBa Apxraxn, xoto- 
paa 3aHHMaeT rpoMaAHyio no npoTJDxeHHOCTH TeppHTopmo, CBBirne 150° aojitotbi ot 
ATJ iaHTHKH ao Thxoto oxeaHa (AjiexcaHApoBa, 1977). 3a HcxjnoneHHeM caMBix bbico- 
KHX UIHpOT (n0A30HBI BBICOXOapXTHHeCXHX TyHAp), OoJIOTa HepeAKO AOMHHHpyiOT B 
apKTHnecKHx jiaHAuia(J)Tax. 

EoJIOTa POCCHHCKOH ApKTHKH H3yHeHBI CJia6o. BOJIBUIHHCTBO HX HCCJICAOBaHHH 
BBinonHeHo ao cepeAHHBi npouuioro Bexa. CneijHajiHCTBi-OojioTOBeABi paOoTaiOT Ha 
apKTHnecKHx 6onoTax ot cjiynafl k cjiynaio. HcxjnoneHHeM nBJunoTca hccJ ie aob aHH a 
H. H. nBHBneHKo (1955). Bee TajiBie top(J)hhhkh Pocchh H3 yneHBi cneunajiBHOH cjiy^c- 
6oh, 3aperHCTpHpoBaHBi b xaAacTpax h noKa3aHBi Ha cneijHajiBHBix xapTax. hhx 
HM eeTCH noApoOHaa HH(j)opMaijHfl o pa3Mepax 6 ojiot, 3 anacax h xanecTBe Top(J>a. Ta- 
KHe AaHHBie RIM apKTHHeCKHX OOJIOT OTCyTCTByiOT. 

CaMBiH npHMenaTejiBHBiH apxTHnecxHH THn — nojiHroHajiBHBie 6onoTa. «EojioTa 
b KJieTKy» — Tax yAanHO Ha3Bajia hx T. A. EnHHa (1993). IIojiHroHajiBHaji CTpyxTy- 
pa co3AaeTCH ceTBio rjiyGoxnx TpeiAHH, pa36HBaiomHx noBepxHocTB OonoTa Ha mho- 
royrojiBHHXH (nojiHroHBi). Pa3JiHHaioT HecxonBxo Mop(J)OAorHHecxHX ranoB xoMmiex- 
cob, H3 xoTopBix HanOojiee pacnpocTpaHeHHBiMH hbjihiotqh BajiHxoBo-nojiHroHajiBHBie 
h njiocxonojiHroHajiBHBie. IljiocxonojiHroHajiBHBie xoMnAexcBi npeACTaBJunoT co6oh 
6yrpBi-MHoroyrojiBHHXH, pa3AejieHHBie jio>x6HHaMH (TpemHHaMH). Y BajiHxoBo-nojiH- 
roHajiBHBix xpaa nojinroHa (BajiHXH) npHnoAHUTBi HaA ero ueinpajiBHOH nacTBio, TaxHM 
o6pa30M b BajiHxoBo-nojiHroHajiBHBix xoMnnexcax pa3JiHHaioT 3 Mop(J)OJiorHHecxHe 
nacTH: BajiHXH, 6moAAeo6pa3HBie 3anaAHHBi h TpemHHBi. BwcoTa nojinroHOB BapBHpy- 
eT ot 0.25 ao 0.7 m, AwaMeTp hx H3MeHaeTCfl ot 10 ao 40 m. BajiHXH B03BBimaiOTCH 
HaA ueHTpajiBHOH nacTBio nojinroHa Ha 0.25 — 0.35 m, a umpHHa hx xojieOjieTca ot 1 ao 
4 m. IIlHpHHa TpemHH Ha EBponencxoM CeBepe cocTaBjmeT 0.5 —1 m, a Ha n-OBe ilivraji 
ona,.no AaHHBiM H. H. IlBflBHeHxo (1955), MO^ceT AOcraraTB 4mh 6onee. 

nojiHroHajiBHBie 6onoTa BCTpenaioTCH b bhac 6ojiothbix MaccHBOB, xoTopBie o6pa- 
30BaHBi coneTaHHeM nojinroHajiBHBix xoMnnexcoB h roMoreHHBix ynacTxoB. EonoTa 
nOAGTHJiaiOTCH MaJIOMOIAHBIMH Mep3JIBIMH TOp(J)HHBIMH OTJIO^CeHHHMH. Top(J)a HMCIOT 
OeAHBIH BHAOBOH COCTaB, HaCTO 3aHJieHBI H OneCHaHeHBI. flojiroe BpeMH CHHT3JIOCB, HTO 
nojiHroHajiBHBie 6onoTa cbohctbchhbi jihuib A3 naTcxoH Pocchh h CeBepoaMepnxaH- 
cxoh ApxTHxe (Kau, 1948, 1971; Eoh, Ma3HHr, 1979; Kivinen, Pakarinen, 1981, h apO- 
fleHCTBHTenBHO, ohh uiHpoxo pacnpocTpaHeHBi b A3 HaTcxoH Pocchh b ycnoBHJix xoh- 
THHeHTanBHoro xjiHMaTa, MHoronHCJieHHBi Ha n-OBe ^Maji, BCTpenaioTCH Ha T BiAaH- 
cxom n-OBe, TaHMBipe, ceBepe ^xyTHH, HyxoTxe. B pe3yjiBTaTe a3poBH3yajiBHBix h Ha- 
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3CMHBIX HCCJie/JOBaHHH B COHeTaHHH C aHaJIH30M a3pO(J)OTOCHHMKOB C. A. rpnGoBa H H 
bbmbhjih oGuiHpHyio TeppHTopnio nojiHroHajibHbix 6 ojiot Ha ceBepo-BOCTOKe EBponbi 
3 a npeAenaMH paHee H3BecTHoro hx reorpa^nnecKoro apeana (rpnOoBa, lOpKOBCKaa, 
1984). 3 to H3MeHHJio TpaAHUHOHHbie npeACTaBJieHHH o tom, hto nojiHroHajibHbie 6 ojio- 
Ta xapaKTepHbi tojibko j \ ji % ceBepa A 3 HaTCKOH Pocchh h CeBepHOH AMepHKH. 

B EBponeiicKOH Pocchh nojiHroHajibHbie 6 onoTa npHyponeHbi k nonoce ceBepHbix 
(THnHHHbix) TyH^p h BCTpenaioTCJi Ha ee ceBepo-BOCTOKe: b Maji03eMejibCK0H h Eojib- 
me3eMejibCKOH TyH/jpax, Ha lOropcxoM n-OBe. Ohh cocpe/joToneHbi b OacceHHax pen 
Xeihixa, CnGnpHaTa^xa, KopoTanxa, HepHaji, hh30bbhx Kapbi. CaMbie 3 ana/jHbie Mecro- 
Haxo^cAeHHH OTMeneHbi Ha boctokc Maji03eMejibCK0H TyH/jpbi b panoHe HeHeuKOH rpa- 
AH. 3/iecb ohh oco 6 eHHO MHoronHCjieHHbi b AOJiHHe p. HepyTa. HanOojiee lo^cHbie toh- 
kh pacnpocTpaHeHHfl nojiHroHajibHbix 6 ojiot BbuiBJieHbi b BepxoBbJix p. KojiBa. Y^ce b 
1979 r. ohh 6bijih noKa3aHbi mhoio Ha KapTe pacTHTejibHocra Ha ceBepo-BOCTOKe EBpo¬ 
nbi (HcaneHKo, JIaBpeHKO, 1979;.K)pKOBCKaji, 1980). MaTepnajibi Haiiinx Hccjie/jOBaHHH 
k HacTO^meMy BpeMeHH HanuiH OTpaaceHHe h Ha /jpyrnx reoOoTaHHnecKHx KapTax, b 
tom HHCJie KapTe pacTHTejibHocra EBponbi (Bohn, Neuhausl, 2000) h b KHHrax (lOpKOB- 
cxaH, 1992; Succow, Josten, 2O0l). fljia Been Apkthkh Pocchh ohh noKa 3 aHbi mhoh Ha 
KapTe pacTHTejibHocTH CCCP (1990). 

IO)KHafl rpaHHua nojinroHajitHbix 6 ojiot b EBponencKOH ApKTHKe b ochobhom cob- 
na/jaeT c aHajiorHHHOH rpaHHijeH no/j30Hbi ceBepHbix (ranHHHbix) TyH/jp, ho mcctbmh 
ohh npoHHKaiOT lo^cHee h BCTpenaioTCJi b ceBepHOH nonoce no/j30Hbi io^chbix TyH/jp — 
nonoce MejiKoepHHKOBbix TyH£p. Cjie/jyeT no/piepKHyTb, hto lo^cHan rpaHHua nojiHro¬ 
HajibHbix 6 ojiot Ha eBponeiicKOM ceBepe no cpaBHeHHio c hx io)khoh rpaHHijeH b Ch6h- 
pn c^BHHyTa 3HanHTejibHO ceBepHee. Boo6me ninpoTHbrn /jHana30H pacnpocTpaHeHra 
nojiHroHajibHbix 6 ojiot b ceBepo-BocTOHHOH EBpone 3HanHTejibHO y^ce, neM b Ch6hph. 
Tax, O. B. PeOpHCTaa (2000) nnineT, hto Ha n-OBe #Maji nojiHroHajibHbie OojiOTa BCTpe- 
naioTCJi ot kwkhoh nojiocbi no/j30Hbi apKTHnecKHx TyH/jp ao ceBepHOH jiecoTyH/jpbi, ho 
H an6ojiee MHoronHCJieHHbi h (JmopHCTHnecKH OoraTbi ohh b no/j30He ceBepHbix (ramm- 
Hbix) TyHAp. 

no Been ApKTHKe pacnpocTpaHeHbi TpaBjiHbie h TpaBJiHO-MOxoBbie OojioTa. B bbico- 
koh ApKTHKe, Ha ocTpoBax JleAOBHToro oKeaHa (3eMjra OpaHija HocH(J)a, HoBaa: 3eMjra, 
CeBepHaa 3cmjm, ocTpoBa fle-JIoHra) BCTpenaioTCJi tojibko 3JiaKOBO-MoxoBbie OojiOTa. 
HaHGojiee xapaicrepHbi rjik npH6pe)KHOH nacra Apkthkh 3 jiaKOBo-ocoKOBbie OojiOTa 
c Dupontia fisheri h Carex stans. 3th OojioTa xapaKTepH3yiOTCJi bbicokoh oOboahch- 
HOCTbK) H HaCTO CJIHBaiOTCH C 3aCOJieHHbIMH MapmaMH B OipOMHbie BO£HO-6oJIOTHbie 
yro/jbji. no Been TyH/jpe, KpoMe BbicoKoapKTHnecKOH, b /jojiHHax peK h pynbeB, b 03ep- 
HblX KOTJIOBHHaX, 3, T3JDKC Ha npHMOpCKHX HH3MCHHOCTJIX, HO B yijaJieHHH OT npH6pe)K- 
hoh nojiocbi, BCTpenaiOTCJi ocoKOBO-nymnueBO-MoxoBbie OojiOTa c Eriophorum me¬ 
dium, E. russeolum, E. polystachyon, Carex chordorrhiza, C. concolor h Ap. CbocoG- 
pa3Hbi OojiOTa, nojiynHBuiHe b Ch6hph Ha3BaHHe «xacbipeH», KOTopbie B03HHKaioT Ha 
MecTe cnymeHHbix 03ep. Ohh 3 apacTaioT KopHeBHmHbiMH 3JiaKaMH h nynnmaMH (Arc- 
tophila fulva , Calamagrostis langsdorfjii , Dupontia fisheri , Eriophorum scheuchzeri ). 

H. iL Kaij (1948, 1971) He Bbmejnui 30 HH nojiHroHajibHbix 6 ojiot, a Ha3biBaji Tep- 
pHTopmo hx pacnpocTpaHeHHJi 30 hoh ocokobbix MHHepajibHbix 6 ojiot, ho onncaHHJi 
TpaBHHbIX 60 JIOT BOCTOHHOeBponeHCKOH H CHOnpCKOH ApKTHKH CMOTJia HaHTH TOJIBKO 

y O. B. PeOpncTOH (1977, 2000). 

,HpyrHM xapaKTepHbiM THnoM hbjihiotch OyrpHCTbie OojioTa, CB^3aHHbie co cnopa^H- 
necKHM pacnpocTpaHeHHeM bchhoh Mep3JiOTbi. Eyrpbi hmciot pa3Hoo6pa3Hyio (J)'opMy. 
Ohh MoryT 6 bitb OKpyrjibiMH, jionacTHbiMH hjih BbiTJiHyTbi b BH/je rpji^. BepniHHa 6 yr- 
pa MOHceT 6 bitb Kynojioo6pa3Hon hjih njiocKOH. Pa3Mepbi 6 yrpoB BapbHpyiOT b oneHb 
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iimpoKHX npe/jejiax. Hx BBicoTa b cpe/jHeM cocTaBjmeT 1—4, a AHaMeTp — 10—30 m, 
BCTpeqaioTai h 3 HaHHTejibHO 6 ojiee KpynHbie 6 yrpbi. KpynHoOyrpHcrae OonoTa otjih- 
qaioTCH He tojibxo pa3Hoo6pa3HeM Mop(J)OjiorHH 6 yrpoB, ho h CTpyxTypon (cTpoeHHeM) 
6 ojiothbix MaccHBOB. Ohh MoryT 6 bitb npeACTaBJieHbi oahhohhbim OyrpoM c pacnojio- 
^ceHHbiM p^aom epceeM hjih 03epxoM, jih 6 o rpynnon OyrpoB nocpe^H jio)x 6 hhbi croxa. 
BcTpenaiOTCH xpynHo 6 yrpHCTBie OojiOTa, no Mop(J)OJiornH h cjio)xhocth CTpyxTypBi pac- 
THTejibHoro noKpoBa He ycTynaiomne BepxoBbiM OonoTaM. Ha Taxnx OonoTax bbihjichji- 
eTCH BepniHHa co cjia 6 o pacnjieHeHHBiM xpynHoOyrpncTBiM xoMnjiexcoM, Ha CKJioHax 
pacnonaraioTCfl xpynHo 6 yrpHCTO-MOHa)XHHHBie h xpynHo 6 yrpHCTo-rpjiAOBo-MOHa>xHH- 
Hbie KOMnjieKCbi. Ha OKpaHHax cjieAyioT Apyr 3a ApyroM miocxo 6 yrpHCTO-MOHa)XHHHBie 
KOMnjieKCbi, 3a hhmh xpaeBaa Toro h MejixoxoHxoBaTaa OKpaHHa. 

Han6ojiee xapaxTepHBiMH paoreHiniMH rjul 6yrpoB hbjhiiotch bhabi KapjiHKOBbix 
6epe30K, ocoOeHHO o 6 hjibho pacTymnx b hh^chch Haora OyrpoB. Pa3Hbie bhabi hx cny- 
7K3T AH(J)(J)epeHUHajiBHBiMH fljiH BBi^ejieHHH perHOHajiBHBix ranoB. Tax, Betula nana pac- 
TeT Ha EBponeiiCKOM CeBepe h b 3anaAHOH Ch 6 hph, Betula exilis — b CpeAHen h Boc- 
tohhoh Ch 6 hph. KpoMe Toro, eBponeHCKHe 6yrpncTBie 6onoTa 6e3JiecHBie, b 3ana/jHOH 
Ch 6 hph Ha hhx BCTpenaioTCH Pinus sylvestris h P. sibirica , HHor/ja Larix sibirica, b 
boctohhoh Ch 6 hph h Ha flajiBHeM BocTOKe — Larix gmelinii. H3 JioxajiBHBix ocoOeH- 
HOCTeii oTMeraM oTcyTCTBHe 6aryjiBHHxa Ha 6yrpax o-Ba KojiryeB, Tor/ja xax Ha 6yrpax 
MaTepHKa oh nocTomeH. BepniHHBi bbicokhx OyrpoB nacTO 3poAHpoBaHBi, jihiiichbi pac- 
THTejiBHoro noxpoBa. Hepe^KO o 6 hjibhbi jiHiuaHHHXH,.oco6eHHO Cetrallia cucutrata h 
Flavocetraria nivalis. 

CTpoeHHe Top(J)flHOH 3ajie)XH b OyrpHCTBix OonoTax pa3Hoo6pa3Ho. TjiyOHHa ee ao- 
craraeT 4.5 m, ho oObihho 3HanHTejiBHO MeHBine. 3ajie)XB Mep3Jiaa, noA OyrpaMH npo- 
TaHBaeT jictom Ha rjiy 6 miy b 25—40 cm ot noBepxHocra, a b Mona^cHHax — ot 75 cm 
ao AHa. 

B EBponeiicKOH Pocchh OyrpHCTBie OojioTa noaBJunoTca Ha lore Apxraxn, ho Han- 
6 ojiee neTKo BBipa^ceHBi y)xe 3a ee npeAejiaMH, b noA30He jiecoTyH/jpBi. B A 3 HaTCxon 
Pocchh OyrpncTBie OojioTa nonHocTBio pacnpocTpaHeHBi BHe Apxraxn, BCTpenaacB ot 
io)xhoh necoTyHApBi ao ceBepHOH Tanra bkjhohhtcjibho, npoABHraacB AaJiexo Ha ior no 
ropaM, HX H30JIHp0BaHHBie MeCTOHaXO^CACHHH oOHapy^CHBaiOT B paHOHaX OCTpOBHOH 
Mep 3 JioTBi, HanpHMep, nonra Ha lore /JajiBHero Booroxa. CaMoe ceBepHoe hx MecTOHa- 
xo^cACHHe — Ha o-Be KojiryeB. TaxHM o6pa30M, pernoH hx pacnpooipaHeHira MO)xeT 
6 bitb Ha3BaH apxro 6 opeajiBHBiM, a ecjiH HcnojiB30BaTB (jmopHcraHecxyio TepMHHOJio- 
rmo, To 3 to THnHHHBiH MeTaapxranecxHH apeaji. Mo^cho Taioxe cxa3aTB, hto pernoH 
pacnpocTpaHeHM OyrpHCTBix 6 ojiot flBjmeTCfl CBoero poAa oxotohom Me)XAy apeanaMH 
apxranecxHx h OopeajiBHBix 6 ojiot. 

CjieAyiomHM ranoM no HanpaBJieHHio c ceBepa Ha ior nBJunoTca aana-OonoTa. 
Co BpeMeH A. KaaHAepa (Cajander, 1913), BnepBBie BBmejiHBinero otot ran 6 ojiot, ohh 
npHBjiexaioT BHHMaHHe HccjieAOBarejieH (U,HH3epjiHHr, 1932, 1938; Ka a, 1948; TajixH- 
Ha, 1946,1959; lOpxoBCxaa, 1964,1992; EjiHHan Ap., 1984; Kuznetsov, 1986; Anexcee- 
Ba, 1988, h AP -) 5 ho ao chx nop H3yneHH0CTB hx Ha TeppHTopHH Pocchh HeAOCTaTOHHa. 
OcHOBHBie oco 6 eHHocra aana- 6 ojioT cboahtch x cneAyiomeMy. Ohh hmciot BorHyryio 
(J)opMy noBepxHocTH, chjibho o 6 BOAHeHHyio iteHTpajiBHyio nacTB c reTepoTpo<j)HBiM 
rp^AOBO-MOHa^CHHHBIM XOMnJieXCOM, nepH(J)epHHeCXH-OJIHrOTpO(J)HBIH XOA pa3BHTHfl. 
IlocjieAHee 03HanaeT, hto b ueHTpe 6 onoTa pacnojiaraioTcn 6 ojiee 6 oraTBie h Tpe 6 oBa- 
TejiBHBie x MHHepajiBHOMy nmaHHio cooOmecTBa. 06 bihho oto TpaB^HBie h TpaB^Ho-Mo- 
xoBBie b Mona^cHHax h TpaB^Ho-c(J)arHOBBie Ha rp^ax, a no oxpaHHaM — xycTapHHnxo- 
BO-c(J)arHOBBie Me300JinroTpo(J)HBie c cochoh h Sphagnum fuscum. Top<j)flHaH 3 ajie»cB 
b ueHTpe HH3HHHafl hjih nepexoAHaii, a Ha oxpaHHax CMemaHHaH. BoAHO-MHHepajiBHoe 
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nHTaHHe ocymecTBjiaeTCfl KaK 3a chqt aTMoc(J)epHbix, Tax h AejnoBHajibHbix h noA3eM- 
hbix boa. 

Pa3HOo6pa3He h oTHocHTejibHoe 6oraTCTBo MHHepajibHoro nmaHM o6ycjiOBHjiH 
pa3Hoo6pa3He pacraTejibHoro nonpoBa aana-6ojiOT. jih hhx xapaKTepHbi 3 rocnoACT- 
Byiomne CHHy3HH — TpaB^Han, c(J)arHOBafl h rmiHOBafl. Hx cooTHomeHHe h pojib b cjio- 
hcchhh pacraTejibHoro noKpoBa 3HanHTejibHO KOJie6jiiOTCfl, ho 6e3ycjioBHbiM ocTaerai 
rocnoACTBO c(J)arHOBOH cHHy3HH Ha noBbimeHHJix MHKpopejibe(J)a h no OKpaHHaM 6 ojiot- 

HblX MaCCHBOB, 3 , TpaBHHbIX H THnHOBblX-B nOHHHCeHHflX MHKpOpeJIbe(J)a, B OCHOBHOM 

b ueHTpajibHbix ynacTKax 6ojiOTHoro MaccHBa. Hann^ne TpaBHHbix Mona^cHH, jiHineH- 
hwx MOxoBoro nonpoBa, flBjmeTCfl oahhm H3 xapaKTepHbix npH3HaKOB aana-6ojiOT. Cne- 
AyeT OTMeraTb B03pacTaHHe ponH c(J>arHOBOH CHHy3HH Ha ceBepe h Ha lore apeajia 60- 
jiOTHbix MaccHBOB aana. Ohh xoporno pa3JiHnaioTCfl c caMOJieTa, Ha a3po(J)OTo- h koc- 
MOCHHMKax 6jiaroAapn xapaKTepHOH CTpyiaype rpwoBO-MOHa^cHHHbix KOMnnexcoB. 
ToHKHe H3BHJiHCTbie CBeTJibie rpjiAM — no TeMHOMy (J)OHy (boas) Mona^cHH. reTeporeH- 
HOCTb pacraTejibHoro noxpoBa noAnepKHBaeTCH h CTpoeHHeM Top(J)flHOH 3ajie^cn. B rje- 
jiom Top(J)HHaa 3ajie»cb o6pa30BaHa HH3HHHMMH h nepexoAHbiMH Top(J)aMH, oneHb pa3- 
jiHHHa no moiahocth: ot 1 — 2 ao 6— 7 m. 

HccjieAOBaHHH nocjieAHen: neTBepra XX b. noATBepAHJiH anpHopHoe BbicKa 3 biBaHHe 
R. Ruuhijarvi (1960) o naH 6 opeajibHOM pacnpocTpaHeHHH aana- 6 ojiOT. HaHeceHbi Ha 
xapTy MecTOHaxo^cACHHH aana- 6 ojiOT b KaHaAe (Zoltai, Pollett, 1983; Wells, Zoltai, 
1985). Ohh BCTpenaioTCJi Ha ceBepe CIIIA ot nrraTa Msh ao MHHHecoTbi (Glaser et al., 
1981; Hofstetter, 1985; Davis, Anderson, 2001). Hmciotch CBeAemw 06 aana- 6 ojioTax 
Ch 6 hph (CTopo^ceBa, 1960; PoMaHOBa, YcoBa, 1969; ToAOCHHnyK, 1974; IlpeHC, 1978; 
CMarHH, 2003). AHajiH 3 h AeniH(J)pHpoBaHHe aapo- h kocmochhmkob onpeAejieHHo noA- 
TBepAHJiH naH 6 opeanbHbm xapaKTep pacnpocTpaHeHHH aana- 6 ojioT. Hx reorpa^Hne- 
CKoe pacnpocTpaHeHHe b EBponeHcxoH h A 3 HaTCKOH Pocchh pa 3 jiHnaeTCJi. B EBpo- 
neiiCKOH Pocchh ohh npHyponeHbi k necoTyHApe, ceBepHOH h cpeAHen Tanre. B A3HaT- 
ckoh Pocchh hx apeaji nmpe, ohh pacnpocTpaHeHbi ot io)khoh TyHApw ao kwkhoh Tanra. 
TaxHM o6pa30M, hx apean b ceBepHOH nacra nepeicpbiBaeTCfl c apeanoM 6 yrpHCTbix 6 o- 
jiot, a b io^choh — c apeanoM BepxoBbix 6 ojiot. npnpoAa a3HaTCKHx aana- 6 onoT non- 
th He H3yneHa. TeM He MeHee coBepmeHHo ohcbhaoh tot (JmKT, hto aana- 6 ojioTa Bcer- 
Aa BCTpenaiOTCH BMecTe c xaKHM-jiH 6 o ApyrHM ranoM 6 ojiot ( 6 yrpHCTbiMH, BepxoBbi- 
mh). B pa 3 Hbix pernoHax H 3 MeHfliOTCfl 3 aHHMaeMbie hmh nnomaAH b 3 aB hchmocth ot 
3Aa(J)HnecKHx, reoMop(J)OJiorHHecKHx h rHAporeojiorHnecKHx ycjioBHH noAo 6 HO TOMy, 
KaK B Tanre H3MeHJieTCfl COOTHOmeHHe MOKAy TeMHOXBOHHbIMH H CBeTJIOXBOHHbIMH Jie- 
caMH. 

BepxoBbie 6ojiOTa Ha TeppHTopHH Pocchh no miomaAH h 3anacaM Top(J>a npeo6jiaAa- 
k)t HaA BceMH ApyrHMH THnaMH. no cjio^chocth CTpyKTypw, xapaKTepy o6pa30BaHM 
h ycjioBHHM 3aneraHHH ohh Han6ojiee pa3Hoo6pa3Hbi. 06iahm jyw Bcex BepxoBbix 6 ojiot 
HBji^eTCH npeBbimeHHe BepniHHbi 6onoTa HaA OKpaHHOH, Gcahoctb h cneiAnjiHHHocTb 
(J)jiopbi, npeo6jiaAaHHe 3ane»ceH c moiahoh TOJimen c<j>arHOBbix BepxoBbix Top<j)OB, npe- 
o6naAaHHe aTMoc<j>epHoro nwranmi, HH3Kaa MHHepajiH3arjH5i h BbicoKaa KHcnoraocTb 
boa h Top(J)OB. OnaraMH o6pa30BaHira KpynHbix BepxoBbix 6 ojiot nocjiy)KHjiH b ochob- 
hom BOAoeMbi, yBejiHneHHe hx pa3MepoB npoHcxoAHJio 3a cneT 3a6ojianHBaHra oxpy- 
^caiomen TeppHTopHH. 

B (J)HTocoAHOJiorHHecKOH jiHTepaType k BepxoBbiM 6ojioTaM othocat npeHMymecT- 
BeHHo coo6mecTBa Kjiacca Oxycocco—Sphagnetea. B AaHHOH CTaTbe BepxoBbie 6ojiOTa 
paccMaTpHBaioTCH xax MaccHBbi b rjejioM, BKjnonaiomHe cootbctctbchho Bee pa3Hoo6- 
pa3He MHKpO- H Me30(J)OpM H COOTBeTCTByiOUjeH HM paCTHTeJIbHOCTH OT BepniHHbi 6 ojio- 
Ta ao rpaHHAbi c MHHepajibHOH nonBOH. noaTOMy, HanpHMep, ecjiH ochobhoh cocTaB 
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(J)JIOpBI BepXOBMX 60 JI 0 T HaCHHTBIBaeT OKOJIO 20 BH/JOB COCy/JHCTblX paCTeHHH, TO AJIfl 
MaccHBOB b uejioM 3Ta ijH(J)pa AocraraeT 60—90 bhaob. 

BepxoBOH Oojiothbih MaccHB no CBoefi (J)opMe HanoMHHaeT ropy b MHHHaTiope. Pa3- 
jiHHaiOT BepniHHy, ckjioh h oxpaHHy (no^HO^cHe) Gonoraoro MaccHBa. ComacHO xnac- 
CH(J)HKauHH MaKpo(J)opM BepxoBbix 6 ojiot, pa3JiHHaioT pe3KOBbinyKJibie, nojioroBbinyx- 
jibie h njiocKOBbinyKJibie moxobhxh (rajixHHa, 1946). JIhiub HeMHorae BepxoBbie 6onoTa 
Pocchh HMeioT xnaccmecxyio KOHueHTpH^ecKyio (J)opMy, no/jaBjmiomee 6 ojibiuhhctbo 
hx HMeeT nojioroBbinyKJiyio noBepxHOCTb. 

BepxoBbie 6ojioTa cocpe/jOToneHbi rnaBHbiM o6pa30M b Tanre, ho 3axo^T h 3a ee 
npe/jejibi lomiee, b HeMopajibHyio o6jiacTb, BnnoTb /jo JiecocTenH. Cjie/jyji H. Eor/ja- 
HOBCKOH~r HeH3(J) (1949), mbi pa3JiHnaeM 3 rpynnbi: «(J)ycKyM», «MarejuiaHHKyM» h «/je- 
rpa,zjHpoBaHHbie» BepxoBbie GonoTa. 3th 3 xaTeropHH OTpaacaioT pernoHajibHyio ah(J)- 
(J)epeHUHauHio h /jHHaMHnecxoe coctohhhc BepxoBbix 6ojiot. 

Tpynna «(J>ycxyM» o6 r bQjj}iH^QT ranHHHbie TaoxHbie BepxoBbie 6onoTa, b KOTopbix 
c(J)arHOBbie mxh aocthhih HaHBbicmeH (J)HTOueHOTHnecxoH MonmocTH. «MarejuiaHH- 
KyM» o6i>eAHHHeT ranHHHbie BepxoBbie 6ojiOTa kwxhoh Tanra, noflTafirH h HeMopajib- 
HOH 30HbI, B KOTopbix C(J)arHOBbie MXH HaCTO ACJIHT rOCnO/JCTBO C nyiUHIjeH; KyCTapHHH- 
KaMH, cochoh. B «,zjerpa,zjHpoBaHHbix» BepxoBbix 6onoTax 3/jH(J)HxaTopHafl ponb c(J)ar- 
hobmx mxob ocjia6neHa b pe3yjibTaTe pa3BHTHH npoijeccoB opo3HH h /jeHyzjaijHH h 
npoHcxo^HT hx 3aMeHa neneHOHHHxaMH h jiHiuaHHHxaMH. B /jHHaMHnecxoM acneKTe 
6onoTa rpynnbi ><(J)ycKyM» cooTBeTCTByiOT 3pejioH (J>a3e b ycjiOBHJix onraMajibHoro pa3- 
bhthh c(J)arHOBbiX 6 ojiot, «MarejuiaHHKyM» — 3pejion $a3e b ycjiOBirax orpaHHneHHoro 
pa3BHTHH c(J)arHOBbix 6 ojiot h AerpaAHpoBaHHbie — 3axjiiOHHTejibHOH (J>a3e b ycjiOBirax 
perpecca Top(J)oo6pa30BaHHfl. 

EonoTa rpynnbi «(J)ycKyM» Han6ojiee nrnpoKO pacnpocTpaHeHbi b Pocchh, Tor/ja xax 
3a ee npe/jejiaMH b EBpa3HH hx pacnpocTpaHeHHe orpaHHneHO b ochobhom CeBepo-3a- 
na/jOM EBponw. BonoTa rpynnbi «MarejuiaHHKyM» b Pocchh npe/jCTaBjraiOT BocTonHyio 
(KOHTHHeHTajibHyio) nacTb apeana 6 ojiot otoh rpynnbi, cocpe/joToneHHOH npeHMymecT- 
BeHHO b EBpone h b HacToamee BpeMH nonra Hcne3HyBmHx b pe3yjibTaTe aoObihh Top- 
(J)a h ocymeHra. Ohh 3aHHMaioT lo^cHyio nacTb cnnonmoro apeana c(J>arHOBbix Bep¬ 
xoBbix 6 ojiot. «,I(erpaAHpoBaHHbie» BepxoBbie 6onoTa pacnojio^ceHbi npeHMymecTBeH- 
ho b cy6oKeaHHnecKHx pernoHax, a Tax)xe x hhm othochtch xpynHbie MaccHBbi b 
yMepeHHo-xoHTHHeHTanbHbix Tae^cHbix pernoHax BocTonHo-EBponeHCxon h 3ana/j- 
ho-Ch6hpcxoh paBHHH. 

B-Pocchh cjio)XHJiacb Tpa/jHUHJi /jaBarb pernoHajibHbiM ranaM 6 ojiothbix Maccn- 
bob reorpa(J)HHecxHe Ha3BaHira, tbxhm o6pa30M cpa3y onepHHBafl pernoH hx pacnpo- 
CTpaHeHHji. 

Tpynna «(J)ycxyM» o6i>e,zjHHfleT 7 pernoHajibHbix ranoB 6ojiot: ceBepoxapejibcxHH, 
cpeAHexapejibcxHH, ceBepo3ana/jHoeBponeHcxHH, BocTonHoeBponeHcxHH, 3ana/jH0CH- 
6npcxHH 6opeajibHbiH, 3ana/jHOCH6HpcxHH cy66opeajibHbiH, /jajibHeBocTOHHbiH. Ctojib 
tkq pa3Hoo6pa3Hbi ranbi «AerpaAHpoBaHHbix» BepxoBbix 6ojiot: 3ana/tfionpH6ajiTHHCXHH, 
BOCTOHHOnpH6aJITHHCXHH, IO)XHOnpH6ejIOMOpCXHH, CeBepOBOCTOHHOeBponeHCXHH, ce- 
BepocpeAHeo6cxHH, caxajiHHcxHH h 3ana/jHoxaMHaTCXHH. BonoTa rpynnbi «MarejuiaHH- 
xyM» npeACTaBjieHbi b Pocchh AByMH ranaMH: cpe/jHepyccxHM h lo^cHopyccxHM. 

BepxoBbiM 6onoTaM Pocchh nocBjmjeHa oGninpHaa jiHTepaTypa HanHHan c xjiaccn- 
necxHx pa6oT h 3axaHHHBaji coBpeMeHHbiMH ny6jiHxai;HHMH, h onncaTb hx, ^a^ce 6erjio, 
b He6ojibinoM onepxe hcbo3mo»cho. CaMbiMH xapaxTepHbiMH CTpyxTypHbiMH nacT^MH 
BepxoBbix 60JIOT HBJIHIOTCH TpHAOBO-MOHa^CHHHbie H rpfl£0B0-03epX0Bbie XOMnJieXCbl. 
Ohh pacnojiaraioTCH, b 3aBHCHM0 CTH ot rana 6 ojiot, Ha hx BepniHHe h cxjiOHax. Ph- 
cyHox 3 thx xoMnnexcoB no3BOJi^eT xopomo pa3JiHnaTb hx Ha aapo- h xocMocHHMxax. 
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fljifl «Aerpa/jHpoBaHHbix» BepxoBBix 6 ojiot oco 6 chho xapaicrepHbi rpimoBO-03epxo- 
Bbie h perpeccHBHbie KOMiuieiccbi. B nocjie/jHHX Mona)XHHBi jihihchbi c(J>arHOBoro no- 
xpoBa, Ha noBepxHOCTb BbicTynaeT o6Ha>xeHHBiH Top(}). Ha rpa^ax TaoEce nonra Hcne3a- 
eT Sphagnum fuscum, ero 3aMeHflioT jiHmaHHHXH. rpwoBO-MOHa^HHHBie xoMnnexcBi 
pa3Hoo6pa3Hbi no pa3MepaM h cooTHomeHHio nnoma/jeH rp^, ho pacraTe jib hbih no- 
KpoB hx o 6 bihho mohotohch. B He6ojibuiHX Mona^cHHax npeo6jia/jaeT Eriophorum vagi- 
natum , b 6onee oGboahchhbix h KpynHbix — Scheuchzeria palustris , Carex limosa h 
HeMHorae /jpyrne BJiarojno6HBbie bh/jbi. 

JIhiub HeMHorae ranBi BepxoBBix 6 ojiot hmciot /jobojibho roMoreHHBiH pacraTejiB- 
HBIH nOKpOB, 06BIHHO 3TO He6oJIBUIHe no nJIOma/JH COCHOBO-XyCTapHHHXOBO-C(|)arHO- 
BBie 6ojiOTa. Ohh pacnpocTpaHeHBi no BceMy apeany c(f)araoBBix 6 ojiot, ho oco 6 chho 
xapaKTepHBi Rjm iohchoh OKpanHBi BepxoBBix 6 ojiot. B EBponencxon Poccnn ohh npe/j- 
CTaBJieHBi lo^cHopyccKHM THnoM H3 rpynnBi «MarejuiaHHxyM», a b Ch 6 hph — 3 ana/jH 0 - 
ch 6 hpckhm cy66opeajiBHBiM ranoM, h3bccthbim no a Ha3BaHHeM «p*iM». «Phm» oneHB 
CBoeo6pa3HBiH ran, HMeiomHH BBipaaceHHyio xomjeHTpHHecxyio CTpyKTypy. He6onB- 
niHe pe3KOBBinyKJiBie 6ojiOTa, noKpBiTBie apycoM cochbi h xycTapHHnxoB, c noKpoBOM 
H3 Sphagnum fuscum , pe^ce S. magellanicum. Ohh npHyponeHBi k io)xhoh OKpaHHe 
Tanra, ee mcjikojihctbchho-ochhoboh no/j30He, BCTpenaioTca 3 th BepxoBBie 6onoTa — 
«Phmbi» h b jiecocTenH. Ohh oxpy>xeHBi Bcer/ja oneHB o 6 boahchhoh nojiocoH bbicoko- 
TpaBHBix cooGmecTB c Phragmites australis , Scolochloa festucacea c ocoxaMH. npe/j- 
nonaraeTCH, hto 3Ta oGBOAHeHHaa nonoca TpaBHHBix coo6mecTB cjiy^cHT 6y(J)epoM npo- 
THB npOHHKHOBeHHH COJieH B BO/JBI, nKTaiOUIHe «p^MBI», Tax xax nOHBa n0A30HBI MeJIXO- 
jihctb eHHBix jiecoB, a oco6eHHo JiecocTenH, chjibho 3acojieHBi. 

H3MeHeHHH pacTHTejiBHOcra BepxoBBix 6 ojiot c 3 ana/ja Ha boctox cooTBeTCTByiOT 
H3MeHeHHHM 30HajiBH0H pacTHTejiBHOcra, o/jHaxo BBipaaceHBi ropa3/jo cjia6ee, h 3HanH- 
TenBHo cna6ee, neM cmchbi pacTHTejiBHOcra 6 ojiot b umporaoM HanpaBjieHHH. Tax, Ha 
npocTpaHCTBe cpe/jHeH Tanra Pocchh c 3ana/ja Ha boctox npoHcxo/jHT cMeHa ochobhbix 
jiecoo6pa3yiomHx nopo/wjoMHHaHTOB. A Ha BepxoBBix 6ojioTax b npe/jejiax Been epe/j- 
HeH Tanra Pocchh rocno/jCTBO coxpairaeTCfl 3a Sphagnum fuscum. Tojibxo HajiHHHe reo- 
rpa(J)HHecxH AH^epeHUHpyiomHx bh^ob, HexoTopBie H3MeHeHH5i Ha ypoBHe accoijHaijHH 
h cyGaccounaijHH, 3HanHTejiBHO pe^ce 6onee xpynHBix CHHTaxcoHOB no3BOJunoT pa3JiH- 
hhtb perHOHajiBHBie ranBi BepxoBBix 6 ojiot. HanpnMep, b rpynne «(J)ycxyM» ceBepo3a- 
naAHoeBponeHCXHH ran xapaxTepH3yeTCH HajiHHHeM Calluna vulgaris , Chamaedaphne 
calyculata, Sphagnum rubellum\ b ceBepoBOCTOHHoeBponeHCXHx Hcne3aiOT Calluna vul¬ 
garis h Sphagnum rubellum, 6e3pa3/jejiBHO rocno/jCTByeT Chamaedaphne calyculata. 
B 3anaAHOCH6HpcxHX 6onoTax Hapa/jy c Pinus sylvestris nacTO BCTpenaeTCH P. sibi- 
rica, Ha rpa/jax 3aMerao ynacrae Empetrum subholarcticum, oGnjiBHa Vaccinium vi- 
tis-idaea. 

B rpynne ^erpaAHpoBaHHBix)) BepxoBBix 6 ojiot H 3MeHeHHH b cocTaBe (JmopBi h chh- 
TaxcoHOB Tax^ce He ctojib 3HaHHTejiBHBi h nocTeneHHBi. HanpnMep, Ha BocTOHHonpn- 
6ajiTHHCXHX h K)»cHonpH6ejiOMopcxHX rpa/jax rocno/jCTByioT Calluna vulgaris h jih- 
maHHHXH, ho Bee tkq QCTh bh/jbi, no/jnepxHBaiomHe 6onee 3anaAHoe h lo^cHoe nono- 
>xeHne nepBoro (BOCTOHHonpH6ajrraHCXoro) — Sphagnum rubellum , S. magellanicum , 
S. cuspidatum', h 6onee ceBepHoe nono^ceHHe BToporo (io)XHonpH6ejiOMopcxoro) — 
HajiHHHe Sphagnum lindbergii, OTcyTCTBHe Sphagnum cuspidatum, S. rubellum ; oGhjihc 
b Mona>KHHax Carex rariflora bmccto C. limosa , npHcyTCTBHe jimuaHHHxa Flavocetra- 
ria nivalis. Ha CaxajiHHe Ha BepxoBBix 6onoTax 3 toh rpynnBi BCTpenaeTCH Sphagnum le- 
nense, a Ha KaMnaTxe — Carex middendorfii h t. n. 

Cpe^H Bcex c(f)arHOBBix 6 ojiot oco6oe MecTO 3aHHMaiOT c(f)amoBBie nepexo^HBie 60- 
jiOTa. Ha xapTe pacTHTejiBHOcra CCCP mhoh BBi^eneHO 5 pernoHajiBHBix ranoB hx, 
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ot 3ana/jHOH rpaHHUBi Pocchh /jo THxoro OKeaHa (PacraTe jibhoctb..., 1990). Ho ruaB- 
Hoe, 3 tot ran c(J)arHOBBix 6 ojiot HanOonee /jajieKO npo/jBHraeTcn Ha ceBep (/jo ceBepHOH 
jiecoTyHApw) h Ha ior (/jo CTenH). Hmchho no othm OojioTaM MHorae OopeajiBHBie bhabi 
npo^BHraioTCH Ha ceBep n Ha ior. 

Oco6oe MecTo 3aHHMaioT TpaBUHBie h TpaBJiHo-MoxoBBie OojioTa. npaxraHecKH ohh 
BCTpenaiOTCH bo Bcex 30Hax h pernoHax. Mbi y>xe oTMeranH hx ocoOchhocth b Apxra- 
xe. B 6opeajiBHOH 30He npeoOjia/jaioT mcjiko- n KpynHoocoKOBbie OojiOTa c Carex nigra , 
C. lasiocarpa, C. rostrata, C. vesicaria h np. B HeMopajiBHOH oGnacra pacnpocTpaHeHBi 
KpynHOOCOKOBBie GonoTa c Carex acutiformis , C. riparia , C. omskiana. BBicoKOTpaB- 

HBie-TpOCTHHKOBBie, TpOCTHHKOBO-OCOKOBBie 60 JI 0 Ta XapaKTepHBI /JJHI CTenHOH 30HBI. 

Ha flajiBHeM Boctokc ranHHHBi BeiniHKOBBie OojiOTa c Calamagrostis langsdorffii , Ca¬ 
rex middendorfii. 

He tojibko no cocTaBy (JmopBi h cnHTaKCOHOMHH OTJiHnaioTCH pa3JiHHHBie ranBi Tpa- 
bahbix HH3HHHBix 6 ojiot. B HanpaBJieHHH c ceBepa Ha ior ohh ohchb nerao pa3JiHHaioTCJi 
no CTpyKType cooOmecTB. HanpHMep, aHajiH3 H3MeHeHHJi cpe/jHeH bbicotbi cooOmecTB 
ipaBHHBix 6 ojiot c ceBepa Ha ior Ha TeppHTopHH boctohhoh EBponBi pncyeT ohchb Ha- 
nra/jHyio xapraHy (lOpKOBCKaa, 1992). JlecHBie OojioTa Taioxe ranHHHBi jsjw OopeajiB- 
hoh h HeMopajiBHOH oOjiacTen. Ha ceBepe OopeajiBHOH oOnacra eBponencKOH nacra 
Pocchh oto npeHMymecTBeHHO 6epe30BBie h eji0B0-6epe30BBie Tonn, ocoOemio uinpoKo 
pacnpocTpaHeHHBie b npe/jypajiBe. 

HanKHan c k)5khoh Tanra h b HeMopajiBHOH o6jiacra, BKjnoHaa jiecocrenB, b EBpo- 
nencKOH Pocchh uinpoKo pacnpocTpaHeHBi nepHoojiBxoBBie Tonn. B Ch6hph Alnus glu- 
tinosa OTcyTCTByeT, ho necHBie Tonn, oco6eHHO Rim iohchoh Ch6hph (JIanniHHa, 2003), 
ohchb xapaKTepHBi. B Ch6hph hx Ha3BiBaioT mccthbim Ha3BaHHeM «corpa». Ohh hmciot 
xoporno pa3BHTBiH CMeuiaHHBiH /jpeBOCTOH H3 Betula pubescens , Pinus sibirica h np. 
B Boctohhoh Ch6hph h Ha flajiBHeM Boctokc BCTpenaioTCJi Tax Ha3BiBaeMBie c(J)arHo- 
BBie Mapn c apycoM xycTapHHKOBBix 6epe3 h pa3pe)xeHHBiM /jpeBocroeM H3 jihctbchhhu 
(Larix gmelinii, L. cajanderi ). 

TaxHM o6pa30M, HaOjno/jaeTCJi Heraas xapraHa nocjie/joBaTejiBHOH umporaoH cMe- 
hbi ranoB 6 ojiot c ceBepa Ha ior. 3 th H3MeHeHH5i KoppejinpyiOT c OHoxjiHMaraHecKHMH 
30HaMH. B HanpaBJieHHH c ceBepa Ha ior H3MeiraeTCJi He tojibko (Jmopa h pacraTejiBHocTB 
60 JIOT, HO H HX MOp(J)OJIOrHJI, CTpoeHHe TOp(J)HHOH 3aJie)XH, rHApOJIOTHHeCKHH pe^CHM. 
B 3tom HanpaBJieHHH mchhiotcji xpynHBie rpynnBi 6 ojiothbix MaccHBOB, oOBeAHHuio- 
mne, b cbok) onepe/jB, pernoHajiBHBie ranBi. 

PernoHajiBHBie ranBi 6 ojiot (J)opMHpyiOTCH BHyTpn rpynn 3a cneT H3MeHeHHH, npo- 
HcxoAHinnx no rpa/jneHTy oxeaHHHHOCTB—KOHTHHeHTajiBHocTB b HanpaBJieHHH 3a- 
na/j —boctok hjih, TOHHee, b AByx HanpaBJieHiwx — ot 3ana/ja (cyOaTjiaHTHKH) h ot boc- 
Toxa (Thxoto OKeaHa) /jo yjn>TpaKOHTHHeHTajiBHOH Boctohhoh Ch6hph. 3th H3Me- 
HeHi in oTpa^caiOTCH rjiaBHBiM o6pa30M bo (JmopHcranecKOM cocTaBe h Ha H3MeHeHHH 
CHHTaKCOHOMHHeCKHX e/JHHHIJ HH3KOTO ypOBHH. 

O/jhh H3 ochobhbix bbibo/job npoBe/jemioro aHajiH3a 3axjnoHaeTCJi b tom, hto hct 
30hbi rocno^CTBa Kaxoro-jinOo o/jHoro rana hjih rpynnBi ranoB 6 ojiot, xax npe/jcTaBjni- 
k)t 3to CTopoHHHKH BBmejieHiw Oojiothbix 30H (Kaij, 1948; Eoh, Ma3HHr, 1979, h /jp.). 
B Ka^c^oH uiHpoTHoii 30He hjih no/j30He, nojioce pacnpocTpaHeH He o/jhh pernoHajiB- 
hbih ran 6 ojiot, a hcckojibko, no/jo6HO TOMy xax b OHOKjiHMaranecKHx 30Hax pacnpo¬ 
cTpaHeHBi onpe/jejieHHBie THnBi pacTHTejiBHocra, npe^cTaBjieHHBie cHHTaKCOHaMH bbi- 
coKoro ypoBHH. HanpHMep, b Taiire Hepe^yioTCH TeMHoxBoiiHBie (ejioBBie, nnxTOBBie, 
Xe^pOBBie) Jieca H CBeTJIOXBOHHBie (C0CH0BBie, JIHCTBeHHHHHBie). 
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EjiaroAapHocTH 


flaHHaa ny6jiHKaijHfl, nocBflmeHHaa aHajiH3y 6 ojiot Pocchh, b 3HaHHTejiBHOH Mepe 
o6ycjioBJieHa HaniHM ynacraeM b kojijickthbhom npoeicre no cocTaBjieHHio (Jjhtoskojio- 
THHeCKOH KapTBI A3HH. 

Pa6oTa ocymecTBJieHa npn no/mep)KKe PoccnncKoro (J)OH,zja (JiyH/jaMeHTajiBHEix hc- 
cjie/joBaHHH (npoeKT N° 04-04-49302). 
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SUMMARY 

Distribution of mires is distinctly connected with bioclimatic zonation. From tundra to the southern 
limit of taiga, the following types of mires give way to each other sequentially: polygonal, paisa, ribbed 
fens (aapa), and raised bogs. In each bioclimatic zone, not a solitary regional type occurs, but several 
ones, their ranges being overlapped. 
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The leaf anatomy of the Rhizophoraceae sensu lato is investigated in detail and the pertinent literature 
is critically reviewed. A family description and a key to tribes based on leaf anatomical features are provided. 
The taxonomic significance of leaf anatomical characters at the familial, tribal and generic levels is discussed. 
Leaf-anatomical data generally support the taxonomic division of the Rhizophoraceae into the tribes Macari- 
sieae, Gynotrocheae , Rhizophoreae and Anisophylleeae. They also suggest that subg. Weihea is more distinct 
from the other subgenera of Cassipourea than are the latter from one another, that C. barteri is anomalous in 
the genus and that the Fijian species of Crossostylis are most closely related to those of the Solomon Islands 
and Vanuatu. 

Key words: Anisophylleaceae, Cassipourea , Crossostylis , leaf anatomy, Rhizophoraceae , taxonomy, 
tribes. 

This paper presents especially the systematic aspects of a study undertaken to aug¬ 
ment the data available in the literature on the leaf anatomy of the Rhizophoraceae for 
the preparation of an account of this family (Baranova, Dickie, Sheahan, in press) for the 
second edition of «Anatomy of the Dicotyledons)) (Metcalfe, Chalk, 1979). Taken in 
the sense of Melchior (1964) and Van Vliet (1976), the Rhizophoraceae is a pantropical 
but mainly Old—World family of 4 tribes, 18 genera and about 180 species (Takhtajan, 
1987) of trees and shrubs. The 4 genera of the tribe Rhizophoreae are mangroves and form 
a considerable part of the tropical and subtropical marine forest fringe. The other genera 
are mostly constituents of the rain forest (Hou, 1958). 

The genera are disposed tribally as follows: 

Macarisieae: Anopyxis Pierre ex Engl.; Blepharistemma Wall, ex Benth.; Comi- 
phyton Floret; Macarisia Thou.; Cassipourea Aubl.; Sterigmapetalum Kuhlm. 

Gynotrocheae : Carallia Roxb.; Crossostylis J. R. & G. Forst.; Gynotroches BL; 
Pellacalyx Korth. 

Rhizophoreae : Bruguiera Lam.; Ceriops Am.; Kandelia (DC.) Wight & Am.; 
Rhizophora L. 

Anisophylleeae : Anisophyllea R. Br. ex Sabine; Combretocarpus Hook, f.; Poga 
Pierre; Polygonanthus Ducke. 
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Previous studies 


The most significant previous studies on the leaf structure of the Rhizophoraceae are 
those of Schimper (1893) and Solereder (1908). Solereder’s conclusions were often foun¬ 
ded on the data of Schimper. Solereder considered the species of Anisophyllea and Ce- 
Hops as well as Kandelia to show a tendency to centric structure. The present studies do 
not support this: the leaf structure of the species of these genera examined is bifacial; in 
some species of Cassipourea subgen. Weihea (Spreng.) Alston (C. malosana (Bak.) Al¬ 
ston (fig. 1,3), C. mosambicensis (Brehmer) Alston) it is subisobilateral. Solereder consi¬ 
dered that a distinct hypodermis was developed on the lower side of the leaf only in Bru- 
guiera gymnorrhiza (L.) Lam. while according to the present study, all the representatives 
of the Rhizophoreae examined and Poga have an abaxial hypodermis, mostly of one lay¬ 
er, though Rhizophora mangle L. has a 2—3-layered abaxial hypodermis. Solereder con¬ 
sidered the guard cells to be depressed. In fact, the guard cells in the Rhizophoraceae may 
be level with the epidermal surface, depressed or slightly elevated. Concerning stomatal 
types, Solereder noted that the subsidiary cells of some species investigated exhibited 
no specially characteristic arrangement, whereas the present observations show that the 
leaves of most of the Rhizophoraceae are heterostomatous, but if, as in Rhizophoreae , 
the leaves are homostomatous, then they have the encyclocytic stomatal type. Concerning 
the hairy covering, Solereder noted that it consisted only of unicellular, pointed hairs with 
thick or thin walls. Besides this common type, some species of Pellacalyx have stellate 
hairs — comparatively long ( P . axillaris Korth. (fig. 2, 3), P. parkinsonii Fischer) or very 
short (P. cristatus Hemsl.) sometimes reduced to a single arm (P. symphiodiscus Stapf), 
and Combretocarpus has glandular peltate hairs. Solereder noted cork warts in some spe¬ 
cies of Rhizophora , Carallia and Cassipourea. The present study leads to the conclusion 
that Rhizophora , Kandelia and Carallia have cork warts and all the remaining genera 
hydathodes or hydathode-like structures (including the structures interpreted by Schim¬ 
per (1893) as glands in Poga). On the basis of the present observations, all these structures 
are considered to be homologous; this is in accordance with the observation of Baijnath 
and Charles (1980) that cork warts in Rhizophora occur at maturity at the sites of «water 
stomata» (Stace, 1965) of immature leaves. With regard to crystals of oxalate of lime, 
the data from the present study confirm and extend the observations of Solereder on their 
form and distribution in different tissues and genera. 

Solereder pointed out that the sclerenchyma accompanying the vascular bundles was 
usually weak (or absent) and only in rare cases strongly developed in the form of a ring 
{Gynotroches axillaris Blume). According to the present observations, a sclerenchyma- 
tous sheath is present in the overwhelming majority of the species, usually in the form 
of a ring, with the exception of Anopyxis, Combretocarpus (fig. 3, 3) and some species 
of Cassipourea (as adaxial and abaxial arcs), Kandelia and Rhizophora (adaxial arc) 
and Comiphyton (absent). According to Tomlinson (1986) limited development of the 
sclerenchymatous sheath is found in all the mangrove genera {Rhizophoreae) but Bru- 
guiera and Ceriops have not been investigated for this feature in the present study. 

Since Solereder (1908) the most detailed information on the leaf anatomy of the 
Rhizophoraceae is found in Metcalfe, Chalk (1950) whose account is based mainly on 
Schimper and Solereder and for Anopyxis on the work by Sprague, Boodle (1909). Leaf 
anatomical studies since the survey of Metcalfe and Chalk (1950) include the following: 
Duvigneaud et al. (1951), Floret (1987) African Anisophyllea ; Metcalfe (1952) Ani¬ 
sophyllea guianensis Sandw.; Stace (1966) epidermal structures of mangrove genera; 
Wanderley, Das (1973) Rhizophora’, Geh Siew Yin, H. Keng (1974) Anisophyllea, Caral¬ 
lia , Gynotroches , Pellacalyx ; Rao et al. (1978) Rhizophora foliar sclerids; Baijnath, Char- 
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Fig. 1. Internal cuticular sculpturing — stomata: Gynotrocheae: 1 — Pellacalyx lobbii (Hook, f.) Schimp., 
X1100; 2 — Carallia suffruticosa Ridl., X1000. Structure in transverse section — leaf lamina: Macarisieae: 
3 — Cassipourea malosana (Bak.) Alston, X260. 


les (1980) Rhizophora , (1981) Bruguiera ; Vincent, Tomlinson (1983), Dengler et al. 
(1989) Anisophyllea disticha (Jack) Baill.; Rao (1985) mangrove genera and Gynotro- 
ches ; Keating (1986) leaf architecture; Fehrenbach, Barthlott (1988) epicuticular wax 
of Anisophyllea , Poga , Polygonanthus ; Keating, Randrianasolo (1988) leaf architec¬ 
ture, 18 genera; Vasilyeva, Vasilyev (1988) Bruguiera , Rhizophora; Seshavatharam, Sri- 
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Fig. 2. Internal cuticular sculpturing — stomata: Anisophylleeae: 1 —Anisophyllea cinnamomoides (Gardn. 
et Champ.) Alston, X1200; 2 — Anisophyllea grifjithii Oliv., X780. Simple and stellate trichomes: Gynotro- 
cheae : 3 — Pellacalyx axillaris Korth., X360. 

valli (1989) Ceriops, Bruguiera , Rhizophora ; Klucking (1991) leaf venation, 17 genera; 
Olowokudejo, Obi-Osang (1993) Poga, Rhizophora , Cassipourea , Anisophyllea , Anopy- 
xis; Ramassamy, Kannabiran (1996) leaf epidermis and taxonomy ( Bruguiera , Carallia, 
Ceriops , Rhizophora ); and Das, Ghose (1998) ontogeny. 

It is necessary to review the more important of these. Stace (1966) considered that en- 
cyclocytic stomata were confined to the tribe Rhizophoreae , but the present observations 
show that this type is also found in other tribes ( Gynotrocheae, Macarisieae, Anisophyl¬ 
leeae). 

Geh Siew Yin and Keng (1974) considered the stomata of the genera examined by 
them to be of the anomocytic type. In fact the present study shows this type to occur as a 
co-dominant type only in Gynotroches and Pellacalyx (heterostomatous) and to be comp- 
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Fig. 3. Anisophylleeae: Combretocarpus rotundatus (Miq.) Dans. Internal cuticular sculpturing: 1 — Sto¬ 
ma, X1000; 2 — Peltate glandular trichome base, X750; 3 — Structure in transverse section — leaf vein- 

let, X400. 


letely absent from Carallia brachiata (Lour.) Merr. (heterostomatous) and Anisophyllea 
disticha (homostomatous, encyclocytic). In their consideration of the epidermis, they em¬ 
ploy a somewhat confusing terminology, in which the hypodermis is considered as the in¬ 
ner layer (or layers) of a multiple epidermis. Even allowing for this, some of their observa¬ 
tions appear to need confirmation. For example, they consider (in the terminology here 
employed) the adaxial hypodermis to consist of 1—3 layers in Gynotroches and of 
2—4 layers in Pellacalyx, whereas in the material here studied it is consistently 1-layered. 







Fig. 4. Internal cuticular sculpturing — stomata: Rhizophoreae: 1 —Kandelia candel (L.) Druce, X860 & 2, 
X360. Gynotrocheae : 3 — Carallia borneensis Oliv., X600. Abaxial epidermis: Macarisieae : 4 — Cassipou- 
rea malosana (Bak.) Alston, X400. Structure in transverse section — leaf lamina: Macarisieae : 5 — Cassi- 

pourea ceylanica (Gardn.) Alston, Xl 10. 
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Fig. 5. Internal cuticular sculpturing — stomata: Gynotrocheae : 1 — Gynotroches axillaris Blume, X600; 
2 — Carallia brachiata (Lour.) Merr., X1200. Abaxial epidermis: Gynotrocheae : 3 — Carallia brachiata 
(Lour.) Merr., X400; Macarisieae : 4 — Cassipourea kamerunensis (Engl.) Alston, X400. 


Possibly the difference, if real, may be the result of phenotypic variation in response to 
ecological factors. Moreover, they state that Carallia brachiata has a one-layered adaxial 
hypodermis, but this is at variance with both the present observations and their own 
fig. 15B, which shows an adaxial hypodermis to be absent from this species. They note a 
tendency towards formation of isobilateral leaves in Anisophyllea (A. disticha). The pre¬ 
sent study has no observations on this species, however this tendency was noted in some 
species of Cassipourea subgen. Weihea (C. malosana (fig. 1, 3), C. mossambicensis) and 
Macarisia (M lanceolata Baill.). 
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Fig. 6. Internal cuticular sculpturing — stomata: Anisophylleeae : 1 — Poga oleosa Pierre, X860; 2 — Ani- 
sophyllea guianensis Sandw., X1300. Abaxial epidermis: Macarisieae : 3 — Cassipourea ceylanica (Gardn.) 

Alston, X400'. 


Like Stace (1966), Keating & Randrianasolo (1988) consider the encyclocytic type of 
stomatal apparatus to occur only in the Rhizophoreae (fig. 4, 1, 2). As noted above, this 
type was found to occur also in the other tribes of the family (fig. 2, 1,2; 5, 2; 6, 1). Ho¬ 
wever, in the Rhizophoreae the subsidiary cells are depressed to a greater degree than is 
found in the other tribes and therefore appear much narrower than those of the other tribes. 
Thus the encyclocytic type is merely more obvious in the Rhizophoreae , because the sub- 




Fig. 7. Internal cuticular sculpturing — stomata: Macarisieae: 1 — Cassipourea ceylanica (Gardn.) Alston, 
X700. Gynotrocheae: 2 — Carallia suffruticosa Ridl., XlOOO; 3 — Carallia brachiata (Lour.) Merr., 

X1200. 

sidiary cells differ more strongly from the ordinary epidermal cells. Furthermore, they 
state that the brachyparacytic type is the most common in all the other genera but this is 
not the case; paracytic stomata (fig. 4, 4\ 6, 3; 7, 1 ) occur as one of the dominant types in 
the Anisophylleeae (.Anisophyllea , some species), Gynotrocheae (all genera) and Macari¬ 
sieae (Cassipourea subgenus Weihea only, Macarisia, Sterigmapetalum and Comiphy- 
ton ) and as an occasional type elsewhere. There are also some other inaccuracies in the da¬ 
ta presented by Keating and Randrianasolo (1988) in their table 2 concerning trichomes. 
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Fig. 8. Surface morphology of stomata: Anisophylleeae : 1 — Anisophyllea disticha (Jack) Baill., X1200; 
2 — Poga oleosa Pierre, X1500; 3 — Polygonanthus amazonicus Ducke, X1500; 4 — Anisophyllea guia- 
nensis Sandw., X1500. Abaxial epidermis: Anisophylleeae : 5 — Anisophyllea guianensis Sandw., X400. 
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Fig. 9. Surface morphology of stomata: Anisophylleeae : 1 — Combretocarpus rotundatus (Miq.) Dans., 
X1500; 2 — Anisophyllea cinnamomoides (Gardn. et Champ.) Alston, X2000; 3 — Anisophyllea griffithii 

Oliv., X1300. 


They state that trichomes are absent from Gynotrocheae whereas in the present study they 
were observed in Crossostylis and Pella calyx (fig. 2, 3). With respect to the adaxial hypo- 
dermis, they state that it is absent from Gynotrocheae and Anisophylleeae and usually pre¬ 
sent and 2-layered in Rhizophoreae. The present study finds a hypodermis to be always 
present in Rhizophoreae (1-layered in Bruguiera and Kandelia, 2-layered only in Ceri- 
ops , 4 —5-layered in Rhizophora ); in the Gynotrocheae it is present in all genera except 
Carallia; in the Anisophylleeae it is absent only from Polygonanthus and some species of 
Anisophyllea. Finally, these authors note that cluster crystals are present in Macarisieae 
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Fig. 10. Anisophylleeae : internal cuticular sculpturing — stomata: 1 — Polygonanthus amazonicus Ducke, 
X780; 2 — Anisophyllea disticha (Jack) Baill., X1500; 3 — Structure in transverse section — peltate glan¬ 
dular trichome: Combretocarpus rotundatus (Miq.) Dans., X360. 


together with prismatic crystals only in Blepharistemma. In the present study they were 
found to occur in Blepharistemma only in the midrib, but to occur more commonly along 
with prismatics also in Comiphyton. 

In the paper by Olowokujedo and Obi-Osang (1993) a number of inaccuracies and an 
oversimplified presentation of stomatal variation have been noted. For example, they con¬ 
sider that cuticular striations occur only in Poga (fig. 8, 2) whereas in the present study 
they were found also in Anisophyllea (fig. 9, 3) among the genera they studied. The struc- 
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tures they interpret as hair bases in Cassipourea congoensis R. Br. ex DC. and Poga oleo¬ 
sa Pierre are simply empty idioblasts; these species were found to be glabrous. While it is 
true that paracytic stomata occur in all the species of Anisophyllea and Cassipourea that 
they studied, it is not (contrary to their statement) the only type, but occurs as a co-domi¬ 
nant or even as an occasional type; likewise, the anisocytic type occurs in Anopyxis as 
a co-dominant type, not as the only type. Their statement that Poga has anomocytic sto¬ 
mata is erroneous, as is obvious from their illustration (fig. 3d). Therefore their conclusi¬ 
on that epidermal characters do not support the placement of Poga and Anisophyllea in 
the same family is based on inaccurate observation and cannot be maintained. On the con¬ 
trary, the present study finds epidermal characters (stomatal types, T-shaped cuticular 
thickenings at stomatal poles (fig. 2, 2; 3, 7; 6, 7, 2; 8, 7; 9, 7; 10, 7), cuticular striations 
and presence of hydathodes) strongly support the inclusion of all four genera {Anisophyl¬ 
lea, Poga , Combretocarpus and Polygonanthus ) in one higher taxon. 


Material and methods 

Material representing all 18 genera of the family was taken from the herbarium of the 
Royal Botanic Gardens, Kew (K) and the herbarium of the Komarov Botanical Institute, 
St. Petersburg (LE). Details of the species and specimens studied are held in the Anatomy 
Section of the Jodrell Laboratory of the Royal Botanic Gardens, Kew. The anatomical 
preparations present in the slide collection of the Jodrell Laboratory, Kew, were also exa¬ 
mined. Sections were cut on a sliding microtome from the midlamina position, including 
midrib. Most were stained with safranin and Alcian blue, dehydrated, cleared and moun¬ 
ted in Euparal; some were stained with safranin or unstained and mounted in glycerine jel¬ 
ly. Cuticular preparations were obtained by macerating the herbarium material with Jef¬ 
frey’s solution (Stace, 1965). Some cleared cuticles were stained in safranin in 50 % alco¬ 
hol or with safranin and Alcian blue, dehydrated, cleared in Histo-clear and mounted in 
Euparal; others were stained with safranin and mounted in glycerine jelly. Other cleared 
unstained cuticles were examined with the SEM as detailed below. 

For scanning electron microscopy small pieces of leaf material were fixed to SEM 
stubs by double-sided Sellotape, coated with gold and examined under a JEOL scanning 
electron microscope. 


Observations 

Family desription 


Lamina in surface view. 

Leaf surface: glabrous or with simple unicellular hairs, mostly on abaxial surface, in 
Pellacalyx stellate hairs (fig. 2, 3) also present, in Combretocarpus hairs glandular, pelta¬ 
te (fig. 3, 2; 10, 3; 11, 2); wax flakes (fig. 8,2— 4; 9, 7,2) present in Anisophylleeae', cork 
warts or hydathodes present in all genera of Anisophylleeae and Rhizophoreae and in 
Carallia and Cassipourea , absent from other genera of Gynotrocheae and Macarisieae. 

Cuticular surface: granular (fig. 2, 2; 4, 3); in Anisophylleeae and Rhizophoreae and 
in some species of Cassipourea subgen. Weihea, the granules are arranged in rows, giving 
the appearance of striae. 

Stomata: all genera hypostomatal; Gynotrocheae strongly heterostomatous, Rhizo¬ 
phoreae homostomatous, Macarisieae and Anisophylleeae intermediate; dominant sto- 
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Fig. 11. Internal cuticular sculpturing — cluster crystal: Gynotrocheae : 1 — Carallia brachiata (Lour.) 
Merr., X1000; 2 — Surface morphology: glandular peltate trichome: Anisophylleeae: Combretocarpus rotun- 

datus (Miq.) Dans., X600. 

matal types encyclocytic (fig. 2, 7, 2; 4, 7, 2; 5, 2; 6, 7), anisocytic (fig. 12, 5), paracy- 
tic (fig. 4, 4; 5, 2; 6, 5), stephanocytic (fig. 10, 2), laterocytic (fig. 4, 4\ 13, 5) and heli- 
cocytic (fig. 12, 7, 2); other stomatal types (staurocytic (fig. 8, 5), tetracytic (fig. 5, 7) 
and anomocytic) occasional; stomatal outline spindle-shaped or elliptical to circular 
(fig. 8, 7— 4\ 9, 7—5; 14, 7—5; 15, 7—5; 16, 7), in Rhizophoreae subrhomboidal 
(% 16, 2). 
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Fig. 12. Internal cuticular sculpturing — stomata: Macarisieae : 1 — Anopyxis kleiniana (Pierre) Engl., 
XlOOO; 2 — Anopyxis kleiniana (Pierre) Engl., X300; 3 — Cassipourea elliptica Poir., XlOOO. 

Epidermal cells: polygonal or irregular in outline, anticlinal walls straight to slightly 
curved or sometimes undulate (fig. 4, 4\ 5, 3, 4; 6, 3 ; 8, 5; 12, 2; 13, 2), pitted; enlarged 
subcircular cells (fig. 4, 4; 6, 3; 18, 5) visible in some species. 

Lamina in transverse section. 

Epidermis: usually 1-layered (fig. 1, 5; 4, 5), occasionally 2-layered on adaxial surfa¬ 
ce (Anopyxis and Cassipourea ) or on both surfaces (. Kandelia ); cells usually rectangular 
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Fig. 13. Internal cuticular sculpturing — stomata: Gynotrocheae : 1 — Pellacalyx lobbii (Hook, f.) Schimp., 
Xl 100; 2 — Pellacalyx lobbii (Hook, f.) Schimp., X480; 3 — Carallia longipes Ding Hou, Xl 100. 


to square, higher than wide or wider than high, in Polygonanthus cells of adaxial surface 
elongated, palisade-like; enlarged apparently empty epidermal or subepidermal cells pre¬ 
sent in most genera; stomata level with epidermal cells, or slightly raised or slightly de¬ 
pressed. 

Hypodermis: commonly present on adaxial surface but absent from Blepharistemma, 
Comiphyton , Cassipourea (except for C. barteri (Hook. f. ex Oliv.) N. E. Br.), Carallia , 
Polygonanthus and many species of Anisophyllea, present on abaxial surface in only Rhi- 
zophoreae and Poga\ usually of 1—3 layers (of 4—5 layers on adaxial surface in Rhizo- 
phora). 
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Fig. 14. Surface morphology of stomata: Macarisieae : 1 — Anopyxis kleiniana (Pierre) Engl., X1500; 2 — 
Cassipourea ugandensis (Stapf) Engl., X1500; 3 — Cassipourea ceylanica (Gardn.) Alston, X1500; 4 — 
Cassipourea kamerunensis (Engl.) Alston, X1500; 5 — Cassipourea sericea (Engl.) Alston, X1800. 
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Fig. 15. Surface morphology of stomata: Gynotrocheae : 1 — Carallia suffruticosa Ridl., X1500; 2 — Carallia 
bomeensis Oliv., X1400; 3 — Pellacalyx lobbii (Hook, f.) Schimp., X1500. 


Mesophyll: bifacial, but subisobilateral in two species of Cassipourea subgen. Weihea 
and one species of Macarisia; palisade mesophyll (fig. 1, 5; 4,5) of 2—3 layers of cells, in 
some species of Cassipourea subgen. Weihea and in C. barteri of 4 —5 layers, in Anisophyl- 
leeae the outer layer of more elongated cells; spongy mesophyll more or less compact in 
Anisophylleeae and some species of Macarisieae (Cassipourea (fig. 4, 5) and Comiphyton). 

Veins: embedded, in Macarisieae transcurrent; at least the larger with two bundle she¬ 
aths (fig. 3, 5; 4,5); inner sheath of sclerenchymatous cells, complete or absent laterally; 
outer sheath a complete single layer of parenchymatous, sometimes lignified, cells. 
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Fig. 16. Surface morphology of stomata: Gynotrocheae: 1 — Gynotroches axillaris Blume, X1500. Rhizo- 
phoreae: 2 — Kandelia candel (L.) Druce, XlOOO. 

Midrib: adaxial surface flat or slightly depressed or with a slight to rarely prominent 
ridge, abaxial surface with a prominent, sometimes ribbed ridge; main vascular strand ba¬ 
sically collateral, semicircular, broadly u-shaped with incurved margins, omega-shaped 
(fig. 17, 2), obtusely elliptical (fig. 18, 7,2)oro-shaped(fig. 17,7); vascular tissue in one 
block or rarely with a few accessory lateral bundles ( Pellacalyx ), usually surrounded by a 
strongly-developed sclerenchymatous sheath (fig. 17, 7,2; 18, 7), the sheath poorly deve- 
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Fig. 18. Structure in transverse section — leaf midrib: Macarisieae : 1 — Cassipourea afzelii (Oliv.) Alston, 
X60. Rhizophoreae : 2 — Kandelia candel (L.) Druce, X60; 3 — Internal cuticular sculpturing — empty cell: 
Macarisieae : Cassipourea ceylanica (Gardn.) Alston, X720. 










Fig. 19. Anisophylleeae : gland of Poga oleosa Pierre: 1 — surface morphology and 2 — internal cuticular 

sculpturing, both X300. 

loped or absent in Comiphyton, Macarisia and Rhizophoreae (fig. 18, 2); collenchyma or 
collenchymatous parenchyma (fig. 17, 7; 18, 1) present in most genera, weakly develo¬ 
ped in Anisophylleeae (except Poga) and Rhizophoreae (except Kandelia), absent from 
Gynotrocheae (except Carallia ) and Comiphyton. 

Margin: mostly more or less recurved, sometimes flat {Rhizophoreae), rounded. 
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Secretory cells: cells with dark-coloured contents variously present in epidermis, hy- 
podermis, mesophyll and other tissues in all genera; the enlarged, apparently empty epi¬ 
dermal or subepidermal cells (fig. 4, 4\ 6, 3; 18, 3) present in most genera may also have a 
secretory function; dark-staining, possibly mucilaginous cells occur in the hypodermis of 
Cassipourea barteri. 

Idioblasts: branched sclerids present in mesophyll of Rhizophora. 

Crystals: calcium oxalate crystals in the form of clusters occur in the mesophyll and 
also in the hypodermis or epidermis (fig. 11, 1) in some genera of Rhizophoreae, Anisop - 
hylleeae and Gynotrocheae and in Comiphyton, and in the midrib of Blepharistemma ; 
and in the form of solitary, prismatic crystals (fig. 5, 4) likewise occur in Macarisieae 
(except Sterigmapetalum ) and in the midrib of some species of Anisophyllea. 

KEY TO THE TRIBES OF RHIZOPHORACEAE S. L. 

The following key to tribes is based on leaf anatomical characters. 

1. Crystals solitary, rarely also in clusters ( Comiphyton and in midrib of Blepharistemma) or absent (, Sterig¬ 

mapetalum ); abaxial hypodermis absent. Macarisieae 

+ Crystals in clusters only, solitary crystals absent or rarely {Anisophyllea) present only in midrib; abaxial hy¬ 
podermis present or absent.2 

2. Stomata subrhomboidal in outline (fig. 16, 2); leaf homostomatous; sclerenchymatous sheath of midrib bundle 

weakly developed or represented only by isolated fibres; abaxial hypodermis present . . . Rhizophoreae 
+ Stomata not subrhomboidal in outline; leaf homostomatous or heterostomatous; sclerenchymatous sheath 
of midrib bundle strongly developed; abaxial hypodermis absent or if present ( Poga) then midrib bun¬ 
dle sheath strongly developed .3 

3. Leaf homostomatous or if heterostomatous then stomata of only two dominant types; stomata broadly el¬ 

liptical to circular in outline, with prominent peristomatal striae; cuticle striate .... Anisophylleeae 
4 - Leaf strongly heterostomatous, without a dominant type of stoma; stomata elliptical to broadly elliptical in 
outline, without peristomatal striae; cuticle not striate. Gynotrocheae 


Systematic considerations 

In the Rhizophoraceae sensu lato taxonomic problems are encountered at various le¬ 
vels of the taxonomic hierarchy. They include: 

1) position and relationships of the family in the system of angiosperms; 

2) status of the Anisophylleaceae, as a distinct distantly related family, as a distinct but 
closely related family, or as a subfamily or tribe of the Rhizophoraceae ; 

3) tribal divisions within the family and the relationships of the tribes and genera; 

4) subgeneric division of Cassipourea and the relationships of the subgenera; 

5) infrageneric taxonomy in Crossostylis. 

How leaf anatomical data relate to these problems is discussed below. 


Position and relationships of the Rhizophoraceae 

According to the leaf architectural data of Keating and Randrianasolo (1988) and the 
embryological and carpological data of Tobe and Raven (1988a) the Rhizophoraceae re¬ 
semble most closely the Celastraceae and Elaeocarpaceae. The leaf anatomical data rein¬ 
force especially the resemblance to the Celastraceae. The range and pattern of variation 
in stomatal type suggest that Rhizophoraceae and Celastraceae may be closely related. 
Dahlgren (1988) notes that in Celastraceae the stomata are «anisocytic or anomocytic, 
only rarely paracytic and thus mostly different from those in Rhizophoraceae» (the main 
stomatal type in Rhizophoraceae according to Dahlgren is brachyparacytic). In fact, 
according to Den Hartog and Baas (1978) the stomata in Celastraceae may be anisocy- 


2 BoTaHHHecKHH JKypHaji, N° 12, 2006 r. 
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tic, complex anisocytic, anomocytic, cyclocytic, bi- and/or tricyclic, complex cyclocy- 
tic, laterocytic, complex laterocytic, paracytic, parallelocytic, helicocytic or of an inter¬ 
mediate type;' laterocytic stomata are the most common. In an earlier paper, Jansen and 
Baas (1973) note that the complex anisocytic and cyclocytic (and laterocytic — M. B.) ty¬ 
pes are presumably elaborations arising through subdivision of the subsidiary cells. Sub¬ 
division of subsidiary cells has also been recorded for the genera of Celastraceae by Reh- 
fous (1914). Likewise, Stace (1966) notes that extra cell walls are usually developed in the 
genera of Rhizophoraceae. The stomata in Rhizophoraceae may be encyclocytic, dicyc- 
lic, anisocytic, paracytic, stephanocytic, laterocytic, helicocytic or of an intermediate ty¬ 
pe; occasional stomatal types are staurocytic, tetracytic and anomocytic. In many genera 
(for example, Carallia, Cassipourea, Pellacalyx ) paracytic stomata embedded in a tet- 
ra-encyclocytic (fig. 7, 3; 13,7) or anisocytic pattern and laterocytic stomata embedded 
in an anisocytic or, encyclocytic (fig. 1, 2; 5, 3) pattern are observed. The drawings and 
photographs of some genera of Celastraceae , for example of Lophopetalum javanicum 
(Zoll.) Turcz. (Jansen, Baas, 1973, pi. I, fig. 5, pi. Ill, fig. 3) and Sarawakodendron fila- 
mentosum Ding Hou (Den Hartog, Baas, 1978, fig. 37) show they resemble closely some 
genera of Rhizophoraceae — Carallia, Cassipourea. Thus the stomatographic characte¬ 
ristics of Rhizophoraceae and Celastraceae are similar. 

Hairs in Rhizophoraceae are mostly scarce and unicellular as in Celastraceae. The cu- 
ticular surface in Rhizophoraceae is granular. In some genera the granules are arranged in 
rows, giving the appearance of striae ( Anisophyllea, Poga, some species of Cassipourea). 
The cuticle in Celastraceae is smooth or granular and/or slightly striate. Calcium oxalate 
crystals in the form of clusters and of a simple, prismatic type occur in Rhizophoraceae as 
well as in Celastraceae. 

A molecular systematic study (Setoguchi et al., 1999) based on rbcL gene sequences 
and a molecular/morphological analysis (Schwarzbach, Ricklefs, 2000) both place Rhizop¬ 
horaceae sensu stricto far from Celastraceae and even further from Elaeocarpaceae and 
these results suggest that the leaf anatomical features shared especially with the former 
may be homoplasies or symplesiomorphies. Their data place Rhizophoraceae sens. str. out¬ 
side the Myrtales in a clade containing representatives of the families Humiriaceac, Euphor- 
biaceae pro parte (Drypetes Vahl), Ochnaceae, Turneraceae, Passifloraceae, Malpighia - 
ceae and Erythroxylaceae, with the last possibly sister to the Rhizophoraceae sens. str. 


Status of the Anisophylleaceae 

The genera Anisophyllea, Poga, Combretocarpus and Polygonanthus are variously 
treated as forming a tribe (e. g., Melchior, 1964) or subfamily (e. g., Thome, 1983) of the 
Rhizophoraceae , or as a distinct family, the Anisophylleaceae, either closely related to the 
Rhizophoraceae (e. g., Takhtajan, 1987, in Russian) or only distantly related to it (e. g., 
Cronquist, 1983; Dahlgren, 1983). The status of this taxon has also been discussed by To- 
be*arfcFRaven (1987a, 1987b) and especially in the papers resulting from a symposium 
held in Amherst, Mass, in 1986: Raven, Tomlinson (1988) introduction; Juncosa, Tomlin¬ 
son (1988a) historical synopsis, (1988b) general systematic comparison; Tobe, Raven 
(1988a) seed morphology and anatomy, (1988b) embryology of Polygonanthus ; Vezey 
et al. (1988) pollen; Behnke (1988) sieve-element plastids; Juncosa, Tobe (1988) embryo¬ 
logy of Gynotroches; and 5 Dahlgren (1988) summary. However, no consensus emerged. 
The leaf anatomical data of the present study concur with the leaf architectural data of 
Keating and Randrianasolo (1988) in that all recorded features (including range of stoma¬ 
tal variation) of the taxon fall within the range of variation of the other tribes of the Rhi- 
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zophoraceae. Concerning stomatal types, both groups show similar stomatal patterns: the 
main stomatal types are encyclocytic, stephanocytic and paracytic. The Rhizophoraceae sens, 
str. are more diverse and also have representatives with mostly the anisocytic type, which is ab¬ 
sent from the Anisophylleaceae, or with laterocytic stomata which occur only as occasional in 
Anisophylleaceae. The basic hair type (simple unicellular) is common to both groups, as is the 
granular cuticular surface. In the majority of Anisophylleaceae , the cuticle appears striate as a re¬ 
sult of the linear arrangement of the granules; this feature is also found in some genera of the 
Rhizophoraceae sens. str. Both groups have similar idioblasts, for example, enlarged apparently 
empty epidermal or subepidermal cells and crystalliferous cells. The Anisophylleaceae have re¬ 
presentatives with only cluster crystals (solitary crystals present only in midrib of some species 
of Anisophyllea). The Rhizophoraceae sens. str. are more diverse and have representatives with 
either cluster crystals ( Gynotrocheae , Rhizophoreae ) or solitary prismatic crystals (Macari- 
sieae ); Comiphyton and Blepharistemma have both solitary prismatics and cluster crystals 
(in Blepharistemma only in midrib). The leaf anatomical data thus provide no basis for separa¬ 
ting the Anisophylleeae at the family level. Accordingly, the taxon is here retained at tribal rank 
(see key), although in a number of other characters, the anisophylleoid genera show distinctdif- 
ferences from the other genera of the family. For example, in their aluminium accumulation, 
the presence of S-type sieve-element plastids and unilacunar nodes and in certain embryological 
features (Tobe, Raven, 1987b), the Anisophylleeae differ from the rest of the Rhizophoraceae. 
These differences are reinforced by the molecular studies (Setoguchi et al., 1999; Schwarzbach, 
Ricklefs, 2000) mentioned above, which place the Anisophylleaceae remote from the rest of 
the Rhizophoraceae as a member of the Cucurbitales sens, lat., along with the Datiscaceae , Be- 
goniaceae, Cucurbitaceae, Corynocarpaceae and Coriariaceae. 


Tribal divisions and relationships of tribes and genera 

On the basis of leaf anatomical data, the tribes as recognized by Melchior (1964) and 
Van Vliet (1976) can be clearly distinguished (see key) and to this extent the maintenance 
of these four tribes is supported. Steyermark and Leisner (1983) separated the genera Cas- 
sipourea and Sterigmapetalum from the rest of the Macarisieae as a distinct tribe, the Hy¬ 
po gyneae. Tobe and Raven (1988a) divided the Macarisieae into 2 subtribes, the Cassi- 
poureinae ( Blepharistemma , Cassipourea, Comiphyton) and the Macarisiinae (Anopyxis, 
Macarisia , Sterigmapetalum ), segregated Crossostylis from the Gynotrocheae into a di¬ 
stinct tribe, the Crossostylideae and divided the rest of the Gynotrocheae into two subtri¬ 
bes, the Caralliinae (Carallia ) and the Gynotrocheinae ( Gynotroches , Pellacalyx). 

If one takes the cladogram from which these latter authors’ classification is derived as 
a working hypothesis, the following leaf anatomical character-states are likely to be basic 
or general in the family (Baranova, Dickie, 1997), though in the absence of strict outgroup 
comparison, there is of course uncertainty: 

1) presence of simple prismatic crystals; 

2) absence of hydathodes and their homologues; 

3) absence of hypodermis; 

4) presence of enlarged, apparently empty epidermal or subepidermal cells; 

5) presence of a strongly-developed, sclerenchymatous sheath in the midrib; 

6) presence of collenchyma in the midrib; 

7) absence of T-shaped cuticular thickenings at the stomatal poles; 

8) presence of heterostomaty with paracytic, anisocytic and laterocytic stomatal types 
predominating; and 

9) absence of cuticular striations. 
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The Rhizophoreae are then well characterized by the poor development of the midrib 
bundle sclerenchymatous sheath, the presence of an abaxial hypodermis and the presence 
of subrhomboidal encyclocytic stomata as the predominant stomatal type. The Anisophyl- 
leeae are defined by the strong development of T-shaped cuticular thickenings at the sto¬ 
matal poles, the presence of stephanocytic stomata as a co-dominant stomatal type and the 
strong development of cuticular striations. These two tribes link with each other, and with 
Carallia , by the presence of hydathodes and their homologues; the lack of a hypodermis 
in Carallia may represent a secondary loss. All the foregoing taxa and the rest of the Gy- 
notrocheae are united by the presence of T-shaped thickenings at the stomatal poles (alt¬ 
hough sometimes weakly developed) and the presence of cluster crystals alone. The other 
three genera of the Gynotrocheae are linked by the absence of midrib collenchyma and the 
presence of stephanocytic stomata as a co-dominant stomatal type. This whole group (ex¬ 
cept Carallia ) is in turn united with the Macarisiinae by the presence of an adaxial hypo¬ 
dermis. The Gynotrocheae and the Macarisieae (and both the Macarisiinae and the Cas- 
sipoureinae ) appear to lack unique leaf anatomical defining features. Cassipourea and 
Sterigmapetalum show no uniting character-states and the maintenance of the Hypogy- 
neae as a distinct taxon is not supported by the data from this study. The conclusions arri¬ 
ved at from the leaf anatomical data are largely congruent with those based on the molecu¬ 
lar analyses (Setoguchi et al., 1999; Schwarzbach, Ricklefs, 2000) of 12 genera of the Rhi- 
zophoraceae sens, str., i. e., that the tribes Rhizophoreae , Gynotrocheae and the 
Macarisieae are monophyletic groups, the two former are sister-groups and the last sister 
to the former two, occupying a basal position within the family. The isolated position of 
Carallia in the Gynotrocheae is also supported. 

The presence of hydathodes and their homologues in some species of Cassipourea pre¬ 
sumably represents a parallel development. In the presence of enlarged, apparently empty 
subepidermal cells and of a 2-layered adaxial hypodermis, Cassipourea barteri differs from 
the other Cassipourea species studied and resembles Macarisia ; in the study by Schwarz¬ 
bach and Ricklefs (2000) it groups (as Dactylopetalum barteri Hook. f. ex Oliv.) with Ma¬ 
carisia and Anopyxis, not with the species of the subgenera Weihea and Cassipourea that 
they studied; the taxonomic position of this species seems to require re-investigation. Ble- 
pharistemma and Comiphyton are linked by the presence of both prismatic and cluster cry¬ 
stals, Poga and Combretocarpus by the presence of a 2-layered adaxial hypodermis. 


Subgeneric division of Cassipourea 

The distribution of character-states in the species of Cassipourea studied is in accor¬ 
dance with the subgeneric divisions of Alston (A9l5f, between subgenera Cassipourea , 
Dactylopetalum (Benth.) Alston and Lasiosepalum Alston there is a strong similarity in 
all characters studied, with the exception of C. barteri (at present included in subgen. 
Dactylopetalum) which is anomalous in the genus in several characters — the presence of 
an adaxial hypodermis, stomatal pattern (anomocytic and laterocytic types co-dominant) 
and presence of crystals in only the abaxial epidermis. Floret (1988) suggests that subgen. 
Dactylopetalum is more closely related to Comiphyton and Blepharistemma than to the 
other subgenera of Cassipourea , but this is not supported by the rbcL study (Setoguchi 
et al., 1999) and the present leaf anatomical data show that there is a strong similarity bet¬ 
ween Blepharistemma (and to a lesser extent Comiphyton) and not only Cassipourea sub¬ 
gen. Dactylopetalum (including C. zenkeri (Engl.) Alston but excluding C. barteri) but 
also Cassipourea subgenera Cassipourea and Lasiosepalum. Cassipourea subgen. Wei¬ 
hea is however markedly distinct from the other subgenera in its dominant stomatal types. 
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With respect to Floret’s adoption of 3 additional subgenera, species of his subgenera Pu- 
miloweihea Floret and Dinklageoweihea (Engl.) Floret were unrepresented in the present 
study. C. zenkeri of Alston’s subgen. Dactylopetalum, removed by Floret to a distinct 
subgenus, Zenkeroweihea (Engl.) Floret, is stomatographically typical of the Cassipou- 
rea-Dactylopetalum-Lasiosepalum group of subgenera and is distinct in subgen. Dactylo¬ 
petalum only by the sometimes irregular outline of the abaxial epidermal cells. 

Infrageneric taxonomy in Crossostylis 

Setoguchi et al. (1992), on the basis of seed-coat structure, divided the species of 
Crossostylis into four groups, namely: 1) C. banksiana Guillaumin and C. cominsii 
Hemsl.: 2) C. biflora J. R. et G. Forst., C. raiateensis Moore and C. multiflora Brogn. et 
Gris; 3) C. grandiflora Brogn. et Gris, C. sebertii Pancher ex Brogn. et Gris and C. dime - 
ra Ding Hou and 4) the five species in the Fiji Islands. The present study included one 
species from each of these groups — C. cominsii , C. biflora , C. grandiflora and C. see- 
mannii (A. Gray) A. Schimp. respectively. Stomatographically, the first and last are very 
close, with anomocytic, stephanocytic and paracytic as the co-dominant types. C. biflora 
and C. grandiflora differ from these and from each other; in C. biflora anisocytic stomata 
are the strongly predominant type, in C. grandiflora polycytic (Dilcher, 1974), encyclo- 
cytic, paracytic and anisocytic types occur in decreasing order of frequency. These results 
thus give some support to the groups recognized by these authors and suggest that the Fiji¬ 
an species may be most closely related to the banksiana — cominsii group. This suggesti¬ 
on is supported by later floral morphological (Setoguchi et al., 1996) and molecular studi¬ 
es (Setoguchi et al., 1998). These studies also place C. biflora and C. grandiflora together 
in the same clade, but the strong stomatographical differences reflect their wide geogra¬ 
phical separation (Polynesia and New Caledonia respectively). 
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PE3IOME 

npeflCTaBJieHM HCCJie/toBaHne no aHaTOMHH JiHCTa ceM. Rhizophoraceae sensu lato (BKJUOHaa Anisop¬ 
hylleaceae) h KpHTHHecKHH o63op jiHTepaTypM. IlpHBO^jrrcfl onncaHHe ceMencTBa h kjiioh jum onpeflene- 
hha Tpn6, cocTaBjieHHBm Ha ocHOBaHHH aHaxoMHHecKHx npn3HaKOB JiHCTa. OScyxczjaeTCH TaKCOHOMHqe- 
CKoe 3HaHeHHe npH3HaKOB aHaTOMHH JiHCTa Ha ypoBHe ceMencTBa, Tpn6i>i h pojta. AHaTOMHHecKHe flaH- 
Htie nojn'BepHcaaiOT o6i»eM ceMeHCTBa Rhizophoraceae sensu lato h ero pa3£eJieHHe na 4 Tpn6i>i — 
Macarisieae , Gynotrocheae , Rhizophoreae h Anisophylleeae. ITo,npo,n Weihea 6ojn»uie OTJiHHaeTCH ot jjpy- 
nix noapoflOB pojta Cassipourea , hqm 3th nocjie^HHe OTJiHHaiOTCH jjpyr ot flpyra. Bhjj Cassipourea barte- 
ri HBJweTCfl aHOMantHBiM. Bh^bi Crossostylis , pacnpocTpaHeHHtie Ha ocnpoBax Onjt»cH, HaH6ojiee 6jih3ko 
pOflCTBeHHbi k BH^aM Crossostylis , pacnpocTpaHeHHBiM Ha Cojiomohobbix ocTpOBax h BaHyaTy. 
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CyKqeccHJi jiaMHHapweBBix cooOmecTB H3ynajiacB b acconnanHH Laminaria saccharina + L. digitata Ha 
BHeceHHOM KaMeHHCTOM cyOcTpaTe h Ha njiacTHHax oOpacTaHHa b npH6pe)KHOH nacTH octpobob OacceHHa 
h OHeaccKoro 3ajiHBa Eejioro Mopx b nepHOfl 1996—2004 rr. YcTaHOBJieHO, hto MHKpocTajiHJi cyicneccHH 
^jihtcx He 6ojiee 1 Mec, cnopo({)HTi»i Laminaria saccharina noxBJwnoTCx Ha BHeceHHOM cyOcTpaTe c hiohx 
no ceHTxOpL. OopMHpoBaHHe cooOmecTB ajihtcji He MeHee 10—15 jieT h xbjixctcx 2—4-(J>a3Hi.iM nponec- 
com. Ha niyOHHax 2— 5 m npH 6ojiee paHHeM BHeceHHH cyOcTpaTa HaOjnoflaeTca npncyTCTBHe HanajitHEix 
$a3 c ^OMHHHpOBaHHeM Alaria esculenta , hto conpaaceHO c hh3koh OnoMaccoH ^opMHpyiomHxcx coo6- 
utecTB. Ha niyOHHax 5— 8 m cyKneccna HaHHHaeTCJi c (J>a3i»i Laminaria saccharina. CocTaB conyrcTByiomHX 
bh^ob cooOutecTB Ha HanaubHOM 3Tane OtiCTpee (J>opMHpyeTca npH 6ojiee paHHeM BHeceHHH cyOcTpaTa, ho 
pa3JiHHHx Hcne3aiOT yace b 2—3-jicthhx (})HToneH03ax He3aBHCHMO ot (J>a3Li cyicneccHH. PeKOMeH^yeTcx 
bhochtb cyOcTpaT Ha niyOHHy 2—3 m b KOHne aBrycTa—ceHTxOpe. 

KjiioHeBLie cjiOBa: jiaMHHapneBEie cooOmecTBa, cyKneccnx, peicyjiBTHBanHJi, cpoKH BHeceHHx cy6- 
CTpaTOB, OnoMacca, bh^oboh cocTaB, Eejioe Mope. 

JJoGbina JiaMHHapHeBbix c cyzjOB, ocHameHHbix .zjparaMH, 3(J)(J)eKTHBHa Ha CKajiHCTbix 
rpyHTax. O^HaKO b EejiOM Mope, r#e ocHOBHbie 3anacbi JiaMHHapHeBbix cocpeAOToneHbi 
Ha KaMeHHCTO-necnaHbix rpyHTax, MHorojieTHee npHMeHeHHe #par npHBejio k HeraraB- 
HblM H3MeHeHHHM nO^BO^HOH paCTHTCJIbHOCTH. B MeCTaX Taxoro npOMbICJia COKpaTH- 
jiocb KOJiHHecTBO TBep^oro cy6cTpaTa h npoH3ouuiH 3HanHTejibHbie HapymeHHH b ero 
pacnpeAejieHHH no Any. 

y cKopHTb BOCCTaHOBJieHHe 3apocjien MO)KeT AonojiHHTejibHoe BHeceHHe cy6cTpaTa. 
3a 3thm MeTO^OM b npHKJia^HOH ajibrojiorHH 3aicpenHJicfl TepMHH «peKyjibTHBaijHfl». 
IIomhmo BOCCTaHOBHTejibHOH (J)yHKu,HH peicyjibTHBauHH M05KeT HecTH (J)yHKii,HK) nonoji- 
HeHHH cymecTByiomHX 3anacoB BOAopocjien. B 3tom CMbicjie OHa BbicTynaeT b KanecTBe 
aJIbTepHaTHBbl MeTO^aM Tpa.ZJHIJHOHHOH 3KCTCHCHBHOH MapHKyjIbTypbl. IIpHHUHnHaJIb- 
Hbie OTJIHHHfl OT nOCJieAHeH 3aKJHOHaiOTCH B TOM, HTO npH peKyjIbTHBaiJHH 3aTpaTbI Ka- 
caiOTcn TOJibKO BHeceHHH b Mope cy6cTpara, Heo6xo#HMOCTb e5KeroAHoro npo(J)HJiaKTH- 
necKoro o6cjiy)KHBaHHH rH^poTexHHnecKHx ycTaHOBOK OTna^aeT, a (J)opMHpyiomaHCH 
6noMacca BOAopocjien MO)KeT Hcnojib30BaTbcn npoMbiuuieHHocTbK) HeorpaHHneHHo 
AJiHTejibHoe BpeMH. KpoMe Toro, b otjihhhc ot moho- (hjih ojihto-) KyjibTypbi peicyjib- 
THBauHH o6ecnenHBaeT (JjopMHpoBaHHe nojiHouemibix ecTecTBeHHbix 6noueH030B, ko- 
Topbie no HCTeneHHH BpeMeHH, Heo6xo£HMoro ajiji cyKueccHH, cjiHBaiOTCH c OKpy5Kaio- 
meH 3KocncTeMOH. IIocjieAyiomafl aKcnjiyarauHfl HOBOo6pa30BaHHbix coo6mecTB mo- 
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)KeT ocymecTBJiflTLCfl HaHMeHee bpcaohochbimh opyAHiiMH npoMbicjia, HanpHMep pyu- 
hoh kocoh, pa6oTaiomeH b Anana30He rjiy6HH ao 4 m, npeHMymecTBeHHO Ha rjiy6n- 
Hax 2—3 m. 

B 6ojibiHHHCTBe cnynaeB BOCCTaHOBHTejibHaa cyiojeccHJi b coo6mecTBax jiaMHHapne- 
bux npe^CTaBJiBeT co6oh cjiohchbih nojiH(J)a3HbiH npouecc (Paine, Vadas, 1969; Svend- 
sen, 1972; Kain, 1975; Pace, 1981; Oshurkov, Ivanjushina, 1993). Pbaom aBTopoM ycTa- 

HOBJieHO, HTO KOJIOHH3aiJHfl Cy6cTpaTa, paCHHineHHOrO B pa3Hbie Ce30HbI, npOHCXOAHT 
no-pa3HOMy: b pa3jiHUHbie nepnoAM Ha cy6cTpaTe nouBJimoTCn pa3Hbie bhabi, KOTopbie 
cKJia^biBaKDT pa3Hbie coo6mecTBa (Varma, 1959; Kain, 1975; Neushul et al., 1976). HacTO 
nocne y^ajieHHB jiaMHHapneBOH pacTHTejibHocra cyKijeccHu HauHHaeTCii c pa3pacTaHHfl 
conyTCTByiOLUHx BOAopocjien, KOTopbie b AaJibHeHiueM CAep)KHBaiOT BOCCTaHOBJiemie 
KJiHMaKcoBbix bhaob (Chapman, 1984; Ojeda, Santelices, 1984; Kennedy, 1987a — c). 

B EeJIOM MOpe OCHOBHbie BOnpOCbl (J)OpMHpOBaHHJI JiaMHHapHeBbIX (J)HT0IjeH030B Ha 
BHeceHHOM cy6cTpaTe npopa6oTaHbi AOCTaTOUHO noApo6HO (MHxaiijioBa, 20006, 2001; 
Khphjijiob, MHxaiijioBa, 2002; MHxaiijioBa, 2002a, b, 2003), oAHaico oco6emiocTflM npo- 
TeKaHHB cyxueccHH b 3aBHCHMOcra ot cpoKOB h rny6HHbi norpyaceHHa cy6cTpaTa y,qe- 
JieHO HeAOCTaTOHHO BHHMaHHH. 


MaTepnaji h MeTOflHKa 

Pa6oTa npoBOAHJiacb b npn6pe)KHOH uacra octpobob 6acceiiHa h Ohokckoto 3ajiH- 
Ba Eenoro Mop a b nepHOA 1996 — 2004 it. MarepHanoM juia HCCjieAOBaHHii nocjiy)KHJiH 
3KcnepHMeHTbi, npoBeAemibie Ha BHeceHHOM KaMeHHCTOM cy6cTpare, h aiccnepHMeHT, 
BbinojiHeHHbiH Ha njiacraHax o6pacTaHHB. OKcnepHMeHTaubHbie pa6oTbi BbinojiHB- 
jiHCb b ranHHHOH ajm Eenoro Mopn acc. Laminaria saccharina (L.) Lamour. + L. digitata 
(Huds.) Lamour., b kotopoh cocpeAOToneH coBpeMemibiH npoMbicen JiaMHHapHeBbIX. 

Ha 3aroTOBHTenbHOM ynacTice ApxaHrenbCKoro onbiTHoro BOAopocjieBoro kom6h- 
HaTa (AOBK), pacnojio)KeHHOM Ha o-Be 5KH)KrHHCKHH, KaMeHHCTbiH cy6cTpaT (xaM- 
hh AHaMeTpoM 15—30 cm) bhochjich Ha rjiy6HHy 3 m Ha 4 3KcnepHMeHTajibHbix nojiH- 
roHa: b ceHTa6pe 1997 r., b KOHije hiohji h b KOHije aBrycTa 2001 r. h b Hauajie aBrycTa 
2002 r. (pHC. 1). njiomaAB nepBoro nonHroHa cocTaBjweT 6000 m 2 , a Tpex Apyrnx — 
no 1500 m 2 . KaMHH paBHOMepHO pacnpeAejuumcb no aohhoh noBepxHOcra c nnoT- 
HOCTbio 1 uit./m 2 . Ot6op npo6 npoH3BOAHJic>i b jieTHHH nepnoA 1998—2004 it. boao- 
na3HbiM cnoco6oM b 3—7-KpaTHOH noBTopHOcra, c Hcnojib30BaHHeM MepHon paMKH 
1 m 2 . 06pa6oTKa npo6 BKjnouajia onpeAejieHHe bhaoboto cocTaBa BOAopocjien, cbipo- 
ro Beca Kaacfloro BHAa, noAcueT KOJinuecTBa aoeMmuipoB, B3BeuiHBaHHe h H3MepeHHe 
AJiHHbi cnoeBHin JiaMHHapHeBbIX. Bcero 6biJio co6paHo h o6pa6oTaHo 68 KOJinuecTBeH- 
hmx npo6. CpaBHeHHe bhaoboto cocTaBa (J)HT0ueH030B npoH3BOAHJiocb nonapHO c hc- 
nojib30BaHneM K03(J)(J)HUHeHTa CbepeHceHa, BbiuHCjiemioro no (J)opMyjie 


Ks = 2N a + b/(Na + N b ), 

r#e N a + B — hhcjio o6iahx bhaob b onncaHHBx AhB;N a hN b — uncjia bhaob cootbct- 
CTBeHHO B OnHCaHHHX A H B (MnpKHH H AP-, 1989). 

3KcnepHMeHT Ha njiacraHax o6pacTaHHB npoBOAHJicii b jicthkh nepnoA 1996— 
1997 rr. Ha niy6HHe 7mb panoHe o-Ba CojiOBeijKHH — Ha HayuHOH 6a3e CeBepHoro ot- 
AejieHHB nojinpHoro HHCTHTyTa pbi6Horo xo3BHCTBa h OKeaHorpa(J)HH hm. H. M. Khh- 
noBHua (CeBnHHPO). K AepeBUHHbiM cTeHAaM npHicpemnuiHCb njiacTHHbi H3 njiocKoro 
uiH(J)epa (11 X 6.5 cm) h njiacTHHbi H3 oprcTeKJia (7.5 X 2.5 cm). Bcero 6biJio ycTaHOB- 
JieHO 3 CTeHAa (noBTopHOcra) Ha paccTOHHHH 10 m Apyr ot Apyra. nocTaHOBKa b Mope 
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Phc. 1. KapTa-cxeMa npoBeaeHHJi nojieBLix nccjie^OBaHHH. 

A — Bejioe Mope, B — o-b ^hhcfhhckhh, 1 — CcwiOBemcHe ocTpoBa; 2 — o-b )KHXcrHHCKHH, 3 — pafioH pa3MemeHH« 3kc- 

nepHMeHTajitHBix noumroHOB. 


3KcnepnMeHTajiBHBix njiacraH npon3BO£HJiacB nepe3 Ka»CABie 2 He^ejiH — c 15 HiOHfl no 
1 ceHTn6pn 1996 r., cKurrae njiacraH Taicace npon3BO,z];HJiocB c nepno£HHHocTBK) 2 He#e- 
jih (c 1 mojw no 1 ceHTfl6pfl) b 1996 r. n b mone n aBrycTe b 1997 r. C Ka5K^oro CTeH^a 

CHHMaJIOCB no Q£HOH IUtaCTHHe, yCTaHOBJieHHOH B pa3JIHHHBie epOKH. Bn^OBOH COCTaB 
oSpacTaHHH Ha CTeKJiax onpeAejinjicn npn noMomn MHKpocKona MEH-3 npn yBejinne- 
hhh 84, Ha iHH(J)epFH>ix njiacTHHax — c HcnojiB30BaHHeM cTepeocKonnnjeGKoro MHicpo- 
CKonaMBC-10 npnyBejiHHeHHH 16. KonnnecTBO npopocTKOB noACHHTBiBanocB b 10 no- 
jmx 3pennH Ha KaacflOH nnacTHHe c oSpacTaHneM, 3aTeM hhcjiobbic 3HaneHHfl c 30 nojien 
3peHMfl ycpe^MjiHCB h nepecHHTBiBajincB Ha 1 cm 2 . Bcero 6 bijio npocMOTpeHO 51-0 no- 
jien 3peHH« Ha CTeKJiax h 810 Ha mn(J)epHBix njiacraHax. ,fl(.iiHHa npopocTKOB L. saccha- 
rina onpeAejinjiacB npn noMomn OKyjwpMHKpoMeTpa. OueHOHHBie napaMeTpbi, npn- 
MemieMBie npn onHcaHHH h cpaBHeHHH coo6mecTB (J)HToo6pacTaHHn, BKjnonajiH bh- 
AOBOH COCTaB MaxpO(J)HTOB, nJIOTHOCTB HOCeJieHHfl npopocTKOB MaCCOBBIX BH£OB 
(3K3 ./cm 2 ) h HH^eKc bh^oboto pa3Hoo6pa3Hfl coo6mecTBa (HBP): 


HBP = -T— 
i M 


f 

•log 2 . 

V 


mi_ 

M 


\ 

) 


(Shannon, Weaver, 1963; riecemco, 1982), 


r^e mi — njioTHOCTB noceneHM i-ro sum (3K3./cm 2 ), a M — iijiothoctb nocejieHHfl Bcex 
npopOCTKOB MaKpOBO/JOpOCJieH B C006ineCTBe (3K3./CM 2 ). 

,fl[aHHBie no TeMnepaType bo^bi b cjioe 0—10 m b panoHe ConoBeuKon TMC npe- 
AOCTaBJieHBi rH^poMeTeocjiy)K6oH r. ApxaHrenBCKa. B pa6oTe HcnojiB30BaHBi cTara- 
CTHHecKne noKa3aTejiH cpe^He^eKa^HBix BejiHHHH TeMnepaTypBi boabi 3a nepHO^ 
1942—2002 it. 
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Pe3yjii>TaTi>i h hx o6cy>K^eHHe 


3KcnepHMeHTbi, nposeAeHHbie b sepxHeM 3Ta^ce accouHaijHH Ha rny6nHe 3 m, noKa- 
3 anH HCTKyio 3aBHCHMOCTb npouecca 3acejieHHB HOBoro cy6cTpaTa ot cpoxa ero norpy- 
^ceHHH b Mope. B 6onee paHHHx Hccjie^OBaHHHx ycTaHOBJieHO, hto nepBonocejiemja- 
mh BBJiBiOTca bh/jli L. saccharina, Alaria esculenta (L.) Grev. h Sacchoriza dermatodea 
(De la Pyl.) J. Ag. H 3 hhx nepBbie 2 BMCTynaiOT flOMHHaHTaMH — jih6o BMecTe, jih6o 
no OTAejibHOCTH (MHxanjiOBa, 20006). Oica3ajioci>, hto hmchho ce30HHbie cpoKH Hanajia 
KOJiOHH3auHH onpe^ejunoT ^OMHHaHTy (JjopMnpyiomeroca coo6mecTBa, hto CBfl3aH0 
c nepHO^OM cnopoHomeHHH bh^ob. Cy6cipaT, BHeceHHbin b Hanane h cepe^HHe neTa, 
3 aceBaeTcx npeHMymecTBeHHo cnopaMH A. esculenta, KOHijeHTpauHfl KOToptix b npn- 
6pe5KHBIX BO^aX B 3TO BpeMB OCTaeTCB BMCOKOH, HeCMOTpB Ha TO HTO nepHOA MaCCOBOTO 
cnopoHomeHHfl BH#a npHxoAHTCB Ha anpenb (UIouiHHa, 2001). Ha cy6cTpare, BHeceH- 
hom 6jiH)Ke k oceHH, ^OMHHHpycT bh£ L. saccharina, ochobhoh nHK cnopoHomeHHfl ko- 
Toporo AOcraraeTCB b OKTfl6pe (MaxapoB, IHouiHHa, 1998). 

CocTaB AOMHHaHTOB mojioaoto (o^HOJieTHero) (J)HToueH03a no3BOJMeT npe£BH£eTi> 
3Tam>i 3acejieHHH h ycTaHOBHTb hx flJiHTenbHocTb. Ctb^hb ajnipHH B03HHKaeT b cyKijec- 
chh, ecjiH cy6cTpaT norpy)KaeTcx b Mope b KOHije bcchbi, b Hanane hjih b cepe^HHe JieTa. 
B 3aBHCHMOCTH OT £OJIH 3TOTO BH#a B O^HOJieTHCM C006lIjeCTBe HaGjIKVjaeTCfl 2 BapHaH- 
Ta fljiHTejibHOCTH 3 toh CTa^HH. Ecjih A. esculenta nojiHocTtio rocno^cTByeT b mojio^om 
(J)HTO ueH03e, a Ha aojiio L. saccharina npHxo^HTCB He 6onee 1 % (JmTOMaccbi, to CTa^Hfl 
ajwpHH ajihtcb 2 ro#a (pnc. 2, A). B 2-neTHeM <|>HToueH03e 6HOMaccaZ. saccharina yBe- 
jiHHHBaeTca a o 10 %, ho AOMHHaHTOM no-npoKHeMy ocTaeTCB A. esculenta. Ha 3-h toa 
H acTynaeT CTa^Hfl CMemaHHoro, 6nAOMHHaHTHoro coo6mecTBa A. esculenta + L. sac¬ 
charina, ajimtcb OHa He 6onee 1 ro#a. Ha 4-h to# b coo6mecTBe ^OMHHHpyeT L. sac¬ 
charina, 6HOMacca 3 toto BH#a cocTaBJweT yace 6onee 50 % ot Been (J)HTOMaccbi. Btopoh 
B apHaHT HaSmo^aeTCB, ecnH npH /jOMHHHpoBaHHH A esculenta Ha/jojno BH#a L. saccha¬ 
rina npHxo^HTCB 10 % h 6oJiee ot Been GnoMaccbi BO^opocjieH o^HOJieTHero coo6mecT- 
Ba (pHc. 2, E). B 3tom cjiynae (J)a3a ajiapHH ajihtcb 1 ro#. Ha 2-h to# b cyicijeccHH HacTy- 
naeT (J)a3a CMemaHHoro coo6mecTBa. BbrrecHeHHe ajiapHH H3 ^OMHHaHTOB nponcxo^HT 
y^ce Ha 3 -h to#. 



PHC. 2. H3MeHeHHH COOTHOUieHHJI 6HOMaCCM AOMHHHpJOOIUHX BH/JOB B pa3H0B03paCTHBIX (J)HTOqeH03aX, 
(J)opMHpyiomHXCJi Ha KaMeHHCTOM cy6cTpaTe, BHeceHHOM b aBrycTe 2002 r. (A), b hiohc 2001 r. (2>), b ceH- 

Tx6pe 1997 r. (B), b aBrycTe 2001 r. (/"). 

a — Alaria esculenta , 6 — Laminaria saccharina, e — L. digitata. no ocam aScijHCc — B03pacT cooSmecTB, roAw; 

no OCBM OpAHHaT-AOAB, %. 
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Ecjih cy6cTpaT pa3MemaeTc>i b Mope b KOHije jieTa, to, KaK npaBHjio, 06a BHAa noce- 
JUHOTCJI Ha HeM B paBHOM COOTHOHieHHH (pHC. 2, B). ^JIHTeJILHOCTb CMeHiaHHOTO C006- 
mecTBa, KaK h b npeABiAymnx cjiynaiix, He npeBBimaeT 1 roAa. B 2-jieTHeM (J)HT0ijeH03e 
yyK e rocnoACTByeT L. saccharina. 

Ecjih Hanajio KOJiOHH3aijHH npHxoAHTCB Ha nepnoA SnojiorHHecKOH oceHH, A. escu- 
lenta BOo6me He npouBJUieT ce6a b cyKijeccHH b KanecTBe AOMHHaHTa (phc. 2, r). Cy6- 
CTpaT npaKTHnecKH nojiHOCTBio 3aceBaeTCB cnopaMH L. saccharina h 3Ta (J)a3a b cyKijec- 
CHH A™TCJI AOBOJIBHO AOJITO (pHC. 2, B). 

Hepe3 2 — 3 roAa nocjie Hanajia cyKijeccHH b coo6mecTBe noiiBJunoTCJi npopocTKH 
L. digitata, nepe3 5 jieT mohcho onpeAejiHTB 6HOMaccy BHAa (phc. 2, B), ho coAOMHHaH- 
tom 3tot bha cnoco6eH CTaTb He paHee, HeM nepe3 10 — 15 JieT cyKijeccHH. 3to CBB3aH0 

C TeM, HTO pa3MepOB, COnOCTaBHMBIX C pa3MepaMH B3pOCJIBIX, 2 -3-JieTHHX paCTeHHH 

L. saccharina , cnopo(J)HTBi L. digitata AOcraraiOT no3AHee, b B03pacTe 5—6 JieT. ^omh- 
HHpyiomyio no3HUHio b cooOmecTBe bha 3aiiMeT, KoiAa He eAHHHHHBie, a MHorae pacTe- 
HHB AOCTHTHyT TaKHX pa3MepOB. 

TaKHM o6pa30M, KJiHMaKcoBBiMH BH^aMH bbjmiotcb L. saccharina h L. digitata. IIoji- 
HoueHHa^ cyKueccHH BKJHonaeT 4 (J)a3Bi: (A. esculenta) — (A. esculenta + L. sacchari¬ 
na) — (L. saccharina) — (L. saccharina + L. digitata). IIpHcyTCTBHe (J)a3, BKJHonaiomHx 
A. esculenta , CBircaHo co cpoKOM norpyaceHM cydcTpaTa b Mope. 

no noBO^y HacTynjieHHB KJiHMaKcoBOH (J)a3Bi ecTB KOCBeHHBie CBHAOTejiBCTBa Mac- 
Tepa oahoto H3 2 3aroTOBHTejiBHBix ynacTKOB, b HanGojiBiueH cTeneHH nocTpa^aBiHHx 
ot npoMbicjia. nocjie^HHe AparnpoBKH b paiiOHe o-Ba DKhhcthhckhh npoH3BOAHJiHCB b 
1989—1990 it. nocjie hhx, no AaHHBiM AOBK, 3anacBi jiaMHHapneBBix coKparajiHCB 
b HecKOJibKo pa3. Eonee toto, Hcne3 npeAnoHHTaeMBiii 3aroTOBHTejuiMH bha L. digitata, 
a b 3apocjiBx cTajiH npeo6jiaAaTB bhabi L. saccharina h A. esculenta. OcoOeHHo 3 to ot- 
hochtcb k ceBepHOH Hacra ocTpoBa, rAe npocrapaeTCB ^jiHHHaa OTMejib ao MajieHbKoro 
ocTpoBKa HypHaBOJioK, h k ioro-3anaAHOH otmcjioh nacra o-Ba DKhhcthhckhh (phc. 1). 
JleTOM 2004 r. MacTep BnepBBie 3a nocjieAHHe toabi otmcthji noBBJieHHe BHAa L. digitata 
Ha ceBepHBix mcjikoboabbx. npoMBiuuieHHHK-3aroTOBHTejiB oTMenaeT HajiHHHe BHAa b 
npOMBICJIOBBIX KOJIHHeCTBaX. C 6HOJIOTHHeCKOH TOHKH 3peHHB 3TO 03HanaeT, HTO BHA AO- 
MHHHpyeT (HJIH BBJiaeTCB OAHHMH H3 AOMHHaHTOB) B C 006 lIjeCTBe. 3T0 HaOjHOAeHHe 
KOCBeHHO noATBep)KAaeT HauiH nporH03Bi: KJiHMaKcoBaa (J>a3a cyKueccHH HacTynnjia 
3ACCB nepe3 15 JieT. 

EnoMacca (J)opMHpyioiAHxcB coo6mecTB b 3HaHHTejiBHOH CTeneHH onpeAejmeTCii 
TeM, c Kakoii (J)a3Bi HanHHajiacB cyKueccHB h b Kaxon (J)a3e cyKijeccHH HaxoAHTca (J)h- 
T0ueH03 b MOMeHT Ha6jiK)AeHHJL 3to xoporno npocjie)KHBaeTCB Ha npHMepe 2-jicthhx 
COo6meCTB (pHC. 3 ,A). Te H3 HHX, KOTOpBie B CBOeM pa3BHTHH npOXOAHJIH HJIH B MO¬ 
MeHT HccjieAOBaHHB HaxoAJiTCB b CTaAHH A. esculenta , hmciot HH3Kyio OnoMaccy — 
He 6ojiee 2 — 3 kt / m 2 . CooOmecTBa, b kotopbix cpa3y AOMHHHpoBaji bha L. saccharina 
(oahh hjih 6biji coAOMHHaHTOM), Ha 2-h toa HMeiOT 6noMaccy OT 4 AO 8.6 kt/m 2 
(phc. 3, A). 

npaKTHHecKH Bee 3KcnepHMeHTajiBHBie coo6mecTBa, OTpa5KaiomHe pa3JiHHHBie Ba- 
pnaHTBi cyKueccHH, b 3-JieTHeM B03pacTe HaxoAflTca Ha CTaAHH AOMHHHpoBaHHa L. sac¬ 
charina, h hx 6noMacca cocTaBJweT y>Ke He MeHee 4 kt/m 2 , Aocraraa nonra 7 kt/m 2 
(pnc. 3, E). npH 3 tom, ecjiH cy6cTpaT bhochtcb paHBine h cyKueccHH HanHHaeTCB c (J)a- 
3 bi A. esculenta , npn npoHHX paBHBix ycjiOBH^x o6maB 6noMacca BOAopocjien OKa3BiBa- 
eTCB b 1.5 pa3a mm. e, neM y coo6uiecTBa, HanaBuiero (J)opMHpoBaHHe c (J)a3Bi L. saccha¬ 
rina (pnc. 3, E). 

Bhaoboh cocTaB aHajiH3HpoBajicB Ha npHMepe onncaHHH 6 (J)HT0ueH030B (Ta6ji. 1). 
ConyTCTByioiAHe bhabi b ecTecTBeHHBix JiaMHHapneBBix coo6mecTBax cocTaBJiaiOT 
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Alaria-1 Alaria-2 Al+Lam Laminaria Alaria-2 Al+Lam Laminaria 

Phc. 3. BnoMacca aoMHHHpyiomHX bhaob b 2- (A) h 3-jicthhx (£) coo6mecTBax. 

a — Alaria esculenta , 6 — Laminaria saccharina. Ilo ocjim a6cuHcc — 4>a3bi, c KOTOpbix HanHHanacb cyKiieccwa: Ala¬ 
ria-1 ( 2 ) — 1-h h 2-h BapwaHTbi (})a3bi (A. esculenta ), Al + Lam — <})a3a CMemaHHoro coo6mecTBa (A. esculenta + L. sa¬ 
ccharina ), Laminaria — (})a3a L. saccharina. Ilo ochm opAHHar — SnoMacca, kt/m 2 . 


He 6ojiee 5 % ot o6meii (J)HTOMaccBi BOAopocnen (MnxaHjiOBa, 2000a). B SKcnepn- 
MeHTajibHbix (J)HT0ueH03ax HacToamero Hccne^OBaHHa Ha HanajiBHBix cTa^nax cyxijec- 
CHH KOJIHHeCTBeHHO BH,ZJBI-CnyTHHKH npe#CTaBJieHBI HaCTOJIBKO He3HaHHTeJIBHO (Mh- 
xaHJiOBa, 20006), hto mbi orpaHHHHJiHCB oueHKOH KanecTBeHHoro cpaBHeHna bhaoboto 
cocTaBa. 

OAHOJieTHHe (J)HTOueH03bi, c(J)opMHpoBaBHiHeca Ha cy6cTpaTe, bhccchhom b o#hh 
toa, ho c pa3HHueH b 2 Mec, xapaKTepH3yiOTca pa3HBiMH AOMHHaHTaMH h hmciot Manoe 
cxo^ctbo BHAOBoro cocTaBa (K s = 0.60) (Ta6ji. 1, A h B ). 3th ace coo6mecTBa, ho b bo3 - 
pacTe 3 jieT xapaKTepH3yiOTca o^hhm #OMHHaHTOM (L. saccharina ) h 6ojibhihm cxoact- 
bom bhaoboto cocTaBa (K s = 0.80) (Ta6n. 1, C h D). Ka3anocB 6 bi, oneBHAHa npHyponeH- 
hoctb bhaoboto cocTaBa conyrcTByiOLUHX BOAopocjieH He k cpoxaM BHeceHHa cy6cTpa- 
Ta b Mope, a k Bimy-AOMHHaHTy. B to ace BpeMa b ^pyrax (J)HToueH03ax c o^HHaicoBBiMH 
^OMHHaHTaMH Ha6jno£ajiocB Manoe cxoactbo bhaoboto cocTaBa: K s Meacay #ByMa «aJia- 
pHeBbiMH» (J)HTOueH03aMH A h F cocTaBJiaeT 0.63, a K03(J)(J)HUHeHTBi Meac^y «jiaMHHapH- 
eBbiMH» (J)HToueH03aMH B h D h Meac^y BhC cocTaBJiaiOT cooTBeTCTBeHHO 0.56 h 0.52 
(Ta6a. 1). Ha#o 3aMeraTB, hto (J)HToueH03Bi bo Bcex 3 cpaBHHBaeMBix napax hmciot pa3- 
HBIH B03paCT. 

Ha npHMepe 0#H0B03pacTHBix (1-jicthhx) coo6mecTB MoacHo npoBecra cpaBHeHHe 
3 MO^ejiBHBix, t. e. pa3jiHHaiOLUHXca no ^OMHHaHTy, (J)HT0ijeH030B: A — b CTa^HH A. es¬ 
culenta , B — b CTa^HH L. saccharina h E — b ctb^hh npoMeacyroHHoro 6H#OMHHaHT- 
hoto (J)HT0ijeH03a A esculenta+L. saccharina (Ta6a. 1). Kaic hh CTpaHHO, 6aHace Bcero 
no BH^OBOMy cocTaBy 0Ka3ajiHCB (J)HToueH03Bi A h B, HMeiomne pa3HBie #OMHHHpyio- 
mne bhabi. B cocTaB 3 thx 2 (J)HT0ijeH030B bxo/]^it bh^bi Acrosiphonia sonderi , Ectocar- 
pus confervoides , Ceramium virgatum , Devaleraea ramentacea , Polysiphonia urceolata , 
Meiodiscus spetsbergense, He o6HapyaceHHBie b (J)HToueH03e E (Ta6a. 1). H Hao6opoT, 
bh/jbi Acrosiphonia flagellata , Petalonia fascia h Rhodomela confervoides , OTMenemiBie 
tojibko b (J)HTOueH03e E, He o6HapyaceHM b <j)HTOijeH03ax A h B (Ta6a. 1). He HCKjnone- 
ho, hto o 6 iijhoctb ro#a BHeceHna cy6cTpaTa oxa3ajia 6oaee cymecTBeHHoe BJiHaHHe Ha 
CXOACTBO BHAOBOTO cocTaBa. 

TaKHM o6pa30M, aHaJIH3 BH£OBOTO COCTaBa (J)HTOIjeH03a C O^HHaKOBBIMH H C pa3HBI- 
mh AOMHHaHTaMH He no3BOJiaeT ycTaHOBHTb acecTKyio cbh3b bh^obbix KOMnaeKCOB c #o- 
MHHHpyionjHMH BH^aMH coo6mecTB. 

B npouecce nonapHoro cpaBHeHHa tojibko B3pocjiBie (J)HToueH03Bi (C, D h F) no 
cxo^CTBy bhaoboto cocTaBa o6pa30BaaH HanOojiee TecHyio rpynny: (K s > 0.65). ,fl(aace 
ajiapHeBbiH h jiaMHHapneBBiH (J)HTOH,eH03Bi (F h D) hmciot 47.8 % o6mnx bh^ob (11 H3 
23) (Ta6a. 1). HMeHHO 3th BH^BI BXOOTT B COCTaB Bcex B3pOCJIBIX (J)HT0UeH030B. Eojib- 
ihhhctbo H3 hhx — bh#bi MHoroJieTHHe: Desmarestia aculeata, Odonthalia dentata, Pal- 
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maria palmata , Polysiphonia urceolata, Rhodomela confervoides. Ho h o/jHOJieTHHe bo- 
Aopocjm Acrosiphonia incurva , A. sonderi, Porphyra abyssicola h Ulvaria obscura 
nBjunoTCfl THnHHHMMH npeACTaBHTejMMH Bcex accounauHH JiaMHHapHeBoro noaca (Mh- 
xaHjiOBa, 2000a, 6). Bhaob, xapaKTepHbix HcxniOHHTejibHO ajia ajiapneBoro (JjHTOjjeHO- 
3a, He o6Hapy>KeHO. Bhabi Pilayella litoralis h Fimbrifolium dichotomum , OTMenemibie 
tojilko b 3tom (J)HT0ijeH03e, b npHpoAe TaK)Ke xapaKTepHM jiioSmx jiaMHHapneBbix 
accouHauHH (MHxaHJioBa, 2000a, 6 ). 

OSpamaeT Ha ce6a BHHMaHHe tot (J)aKT, hto HanGoJibiuaji oOiahoctl bhaoblix cnnc- 
kob OTMeneHa b <j)HTOijeH03ax, b xoTopbix npo6bi 0T6npajiHCb b oahh h tot )xe toa: b oa- 
HOJieTHHX (J)HTOueH03ax A h B npo6bi OT6npajiHCb b 2002 r., AaHHbie no bccm B3pocJibiM 
(J)HToueH03aM (C, D h F) Glijih noJiyneHbi b 2004 r. (Ta6ji. 1). no-BHAHMOMy, b KaKOH-TO 
Mepe cxoactbo bhaoboto cocTaBa oGycjioBJieHO HajimneM bhaob, xapaierepHbix jyiz 
roAa h ce30Ha, Kor^a coOHpajica 3KcnepHMeHTajibHbiH MaTepnaji. B to tkq BpeMn HajiH- 
HHe cpe^H oGiijhx bhaob MHorojieTHHx (J)opM, noHBHBHiHxca paHee, He no3BOJineT o6b- 
flCHUTb OCo6eHHOCTH BHAOBOTO COCTaBa TOJILKO CpOKaMH OT6opa npo6. 

B npoqecce aHajiH3a mli blmbhjih hcckojilko (JmKTopoB, KOTopbie Tax hjih HHane 
MOTJIH BJIHJITb Ha COCTaB COnyTCTByiOIJUHX BHAOB. 3THMH (jiaKTOpaMH abjihiotcji: 1) cpo- 
kh BHeceHHJi cyGcTpaTa (ce30H, Mec>m); 2) AOMHHHpyiomHH bha, onpeAeJunomHH (J>a3y 
cyKqeccHH; 3) B03pacT cooOmecTBa hjih, TOHHee, B03pacTHoe cocTOJmne AOMHHaHTa; 
4) toa BHeceHHfl cyGcrpara; 5) toa c6opa Marepnajia. AHajiH3 K03(J)(J)HUHeHTOB cxoact- 
Ba npHBOAHT Hac K 3aKJIK)HeHHK), HTO BHAOBOH COCTaB <j)HT0IjeH030B B OoJILHieH CTeneHH 
npHypOHeH He CTOJILKO K BHAy-AOMHHaHTy, CKOJILKO K 5KH3HCHHOH (J)OpMe BHAa-AOMH- 
HaHTa, BKJnonaiomeH ero Mop(J)OJiorHio, pa3Mepn h, corjiacHO B03pacTy, npocTpaHCT- 
BeHHoe pacnoJio^ceHHe b (J)HTOueH03e. 

3AH4>HKaTOpHLie (J)yHKUHH AOMHHaHTOB, HaXOAJHAHXCfl B pa3HLIX B03paCTHLIX CO- 
CTOHHHHX, pa3JIHHHLI. /JOMHHHpyiOIUHH BHA, npeACTaBJieHHLIH MOJIOABIMH paCTCHHUMH 
H3 ceMencTBa JiaMHHapneBLix, bjihuct rjiaBHLiM o6pa30M Ha xapaicrep BOAOo 6 MeHa, hto 
onpeAejiaeT khcjiopoahlih o6mch, noniomeHHe OnoreHHLix ojicmchtob h, b kohchhom 
HTore, oOycjioBJiHBaeT o 6 myio cxopocTL oOmchhlix npoueccoB co cpeAOH. Ha CTeneHL 
ocBemeHHOCTH conyTCTByioiAHx bhaob Taxon AOMHHaHT bjihact MeHLine, neM B3pocjiLie 
cjioeBHiiia jiaMHHapHH. B OAHOJieraeM (J)HT0ijeH03e JiaMHHapneBLie eme MOJiOAtie h pac- 
TyT npeHMymecTBeHHO BepTHxajiLHo, npoH3BOA« KOJieOareJibHbie ABH)xeHHH h co3Aa- 
Baa, TaxHM o6pa30M, He noJiHoe, a nacraHHoe, OoxoBoe 3aTeHeHHe. no-BHAHMOMy, Taxo- 
ro BJIHJIHHJI Ha (J)HTOU,eH03 B IjeJIOM HeAOCTaTOHHO, HT 06 LI paCCMaTpHBaTL AOMHHaHT 

b xanecTBe 3AH(J)HxaTopa (cpeAOo6pa3yiomero BHAa). 

HaHHHaa c 2-JieTHero B03pacTa cjioeBHma A. esculenta h L. saccharina hmciot 
HH oe pacnojio^ceHHe b (J)HToueH03e. 3 th bhabi hmciot OTpHuaTejibHyio rniaBynecTb, 
t. e. y hhx HeT KaxHX-JinGo npncnocoOjieHHH AJ m noAAepJxaHHn TajuiOMa b BepraKajib- 
hom nojio)KeHHH, Kax, x npHMepy, B03AyniHLie ny3Lipn y (JjyxycoBLix. B3pocjiLie pac- 
TeHHH A. esculenta h L. saccharina 3aHHMaiOT BepxHHH apyc (J)HTOueH03a, ho noA th- 
)xecTLK) coOcTBeHHoro Beca npHraGaiOTCH njiacTHHaMH k rpyHTy, o6pa3yiOT HacTHji, 
hjih nojior, KOTopbiH oxa3LiBaeT y)xe np^Moe bjihahhc Ha ocBemeHHOCTL Bcex kom- 
noHeHTOB (J)HTOueH03a. Taxoe bjihhhhc BLipa3xeHO npeHMymecTBeHHO b hhth6hpo- 
BaHHH pocTOBLix npoijeccoB MejiKHx BOAopocjien, «CMeTaHHH» c cyOcTpara nacra cnop 
H3 o6mero cnopoBoro (J)OHAa (J)HTOueH03a. B 3tom Bbipa5xaK)TCJi ocHOBHbie, xoth Aa- 
Jiexo He Bee <j>yHKIJHH 3AH(J)HKaTOpHbIX BHAOB BO B3pOCJIbIX JiaMHHapHCBblX (J)HTOUe- 
H03ax. 

Ce30HHbie cpoxH Hanajia KOJiOHH3auHH, hccomhchho, bjihjhot Ha cocTaB BOAopoc- 
Jien. OcoOeHHo xoporno 3 to bhaho Ha npHMepe mojioabix cooGiacctb, OAHaKO b cxopoM 
BpeMeHH 3Ta pa3HHua crjia^CHBaeTca, HanGojibinee bhaoboc cxoactbo otmchcho bo 
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B 3 pocjibix coo6mecTBax — 2- h 3-jicthhx. HacTomijee HccjieAOBaHHe noATBep3KAaeT 
paHee nojiynemiBie AaHHBie o tom, hto cocTaB conyrcTByiomHx bhaob (J)opMHpyeTCB b 
TeneHne 2—4-jieTHero nepHo^a (MuxaiijiOBa, 20006). Bhaobbic KOMmiexcBi axcnepH- 
MeHTajibHLix coo6mecTB eme Hem>3B paccMaTpraaTB b xanecTBe CTadHJiBHBix h xapax- 
TepHbix. Cxopee, hx mohcho Ha3BaTB «nHOHepm>iMH rpynnnpoBKaMH» (Mhpkhh h AP-, 
1989). Oco6eHHO 3 to othochtca k 1-jicthhm (J)HToueH03aM. 

3KcnepHMeHT, npoBeACHHBiH b huhchcm 3Ta)xe H3ynaeMOH accounaijHH, Ha niy6HHe 
7 M, He BBWBHJI aHaJIOTHHHOH 3aBHCHMOCTH XOAa CyKIjeCCHH OT cpoxa pa3MemeHHH cy6- 
cTpaTa b Mope, xax mbi 3to Ha6jiiOAajiH b 6onee mcjikoboahoh 30He. HccjieAOBaHHe b Te- 
neHHe 2 ce30H0B cy6cTpaTOB 6 pa3JiHHHBix nocTaHOBOK npoAeMOHCTpHpoBajio Hanajio 
cyKueccHH MaKpo(J)aroB c (J)a3Bi L. saccharina. B 3toh 30He npH 3aceneHHH hoboto cy6- 
cTpaTa flJiB L. saccharina Ha nepBBix 3Tanax HeT KOHKypeHTOB. 

Bha A. esculenta xapaKTepH3yeTca onnopTyHHCTHHecKOH CTpaTeraeH hch3hh, hqm 
o6ycjiOBJieHa npHypoHeHHOCTB ero MecTOo6HTaHHH k BepxHeii nacra cy6jiHTopajiH, jsjm 
KOTOpOH CBOHCTBeHHO OTCyTCTBHe CTa6HJIBHOCTH (J)H3HHeCKHX yCJIOBHH (uiTOpMBI, npH- 
6 oh, CHJiBHBie TeneHHfl, TopomeHHe jibaom). B TaKHX ycnoBHux nacTo ocBo6o)KAaK)TCJi 
ecTecTBeHHBie cy6cTpaTBi h noABJunoTcii ycnoBHB rjw nocejiemui 6 bictpo pacTyujHx bh- 
Aob. Mop(J)OJiorHH BH^a no3BOJiaeT eMy Jiynuie BBDKHBaTB b ycjiOBiuix (J)H3 hhcckh He- 
yCTOHHHBBIX, HeM B yCJIOBHBX 6HOTHHeCKOH KOHKypeHIJHH. IIo HaUIHM Ha6jIK)AeHHJIM, 

bha nocejMeTCB Ha hobom cy6cTpaTe b AHana30He rjiy6HH ot 2 ao 5 m. 

Bha L. digitata HBJDieTca chjibhbim 6hothhcckhm KOHKypeHTOM (bhojichtom), kjih- 

MaKCOBBIM BHAOM. Oh npOIJBeTaeT B OnTHMaJIBHBIX yCJIOBHBX - epe^HeH HaCTH nOBCa 

jiaMHHapHH. C yBenHHeHHeM rjiy6HHBi (8 — 10 m) pe3Ko yxyAHiaeTCJi boaoo6mch, chh- 
)KaeTca npo3paHHOCTB boabi h, cjieAOBaTejiBHo, ocBeujeHHocTB. IIoaTOMy 3AecB L. digi¬ 
tata ycTynaeT no3HijHH AOMHHaHTa MeHee npHXOTjiHBOMy BHAy L. saccharina. IIo Ha- 
UIHM AaHHBIM, B HH5KHCH HaCTH JiaMHHapHeBOTO nOBCa, 3aHBTOTO MOHOAOMHHaHTHOH 
acc. L. saccharina, cyKijeccHu ynpomaeTCB ao MOHO(J)a3Horo npouecca h npoAOJDxaeTCB 
okojio 5 neT (MHxaiiJiOBa, 20006). 

TaKHM o6pa30M, b hh5khcm 3Ta)Ke accounaijHH L. saccharina + L. digitata Ha rjiy6n- 
He 5— 8 m cyxueccHB BKJnonaeT tojibko 2 (J>a3Bi: L. saccharina — (L. saccharina + L. di¬ 
gitata). 

3KCnepHMeHT, BBinOJIHeHHBIH Ha CTeKJIBHHBIX H UIH(J)epHBIX nJiaCTHHaX, n03B0JUI- 
eT npocneAHTB caMBie paHHHe 3TanBi cyxijeccHH Maxpo(J)HTOB Ha ypoBHe npopocTKOB, 
T. e. Ha MHKpOCKOnHHeCKOM H CydMHKpOCKOnHHeCKOM ypOBHBX. 

B xojioahbix npHnoJMpHBix Mopiix MaKpocKonHHecKHe cnoeBHma Handonee aKTHB- 
ho pa3BHBaiOTCfl b Tennoe BpeMB ro#a. Tax, b ceBepHOH nacra Oxotckoto Mopa, jxjix ko- 
Toporo xapaKTepeH nepnoA jieAOCTaBa, npHKpenneHHe Maxpo(J)HTOB nponcxo^HT tojib¬ 
ko c mojuL no ceHTn6pB, Kor^a TeMnepaTypa boabi no^HHMaeTCB BBirne 5 °C; HandoJiB- 
maa hhtchchbhoctb npHKpenjieHHB Ha6jiiOAaeTCB b Hiojie, Kor^a BepxHHe cjioh bo^hbix 
M acc (rjiydHHa ot 0 ro 10 m) nporpeBaiOTCn jx o 13 °C (KauiHH, 1975). 

B BejiOM Mope Taioxe nepHOA HaH6ojiee aKTHBHBix 6HOJiorHnecKHX npoueccoB 
y MaKpo(J)HTOB orpaHHneH BpeMeHeM MOK^y cxo^om h o6pa30BaHHeM jie^OBoro no- 
KpoBa. Kax npaBHJio, oh HanHHaeTCB c KOHua Maa h 3axaHHHBaeTCB b cepe^HHe hob6pb 
(pHC. 4). HaH6ojiee axTHBHaB xojiOHH3auHB cy6cTpaTa npoHcxoAHT b npe^ejiax 3toto 
nepHo^a. 

B HarneM 3KcnepHMeHTe Ha njiacraHax AByxHeAejiBHOH 3xcno3HUHH He3aBHCHMO 
ot cpoxa nocTaHOBKH Maxpoo6pacTaHHe npaxraHecKH OTcyTCTByeT (Ta6ji. 2). 3a 3tot 
nepHOA na hhx (JjopMHpyeTCB nepBHHHaa njieHxa 6axrepHH, npocTeiimHX h mhkpoboao- 
pocjieH (npeHMymecTBeHHO AnaTOMOBBix). Pe^KHe npopocTKH Maxpo(J)HTOB b TeneHHe 
nepBBix 2 He^ejiB B03HHxaiOT tojibko b HaH6ojiee 6jiaronpHHTHBiH pjw pa3BHTHH boao- 
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Phc. 4. Ce30HHtm xoa TeMnepaTypM b cjioe boali 0—10 m b pafioHe CojioBeqKHx octpobob. 
a — 1996 r .,6 — cpeAHaa, e — MaKCHManbHaa, z — MHHHMajibHaa TeMnepaTypa 3a nepnoA 1942 — 2002 rr. Ilo och a6c- 
uhcc — AeKaAbi; no 0CH opAHHar — TeMnepaTypa, °C. 


pocjien nepnoA — b Hione h Hanane aBrycTa (Ta6n. 2). KaK npaBHJio, MaKpoo6pacTaHne 
noBBJiaeTCB nepe3 Mec>m nocne nocTaHOBKH njiacraH b Mope. He hckjhohcho, hto-b 
BepxHHX nacTBx noaca jiaMHHapHH Benoro Mopa b CHJiy jiynmero nporpeBa boabi h ocBe- 
meHHocra MHKpocTa^HB cyKijeccHH npoTexaeT 6biCTpee. 

JleTHflfl AHHaMHKa KOJIOHH3aUHH MaKpO(J)HTaMH HeTKO npOCJieflCHBaeTCa Ha nJiaCTH- 
Hax, nocTaBJieHHbix b Han 6 ojiee paHHHe cpoKH (hiohb—hiojib). Ha HanajibHbix CTaAHax 
nocejiaiOTGJtOHeHb HeMHorae bhabi— 3KTOKapnoBBie h L. saccharina , npopocTKH koto- 
ptix HMeiOT BBicoKyK) njiOTHOCTb nocenemia. 06bihho MaKCHManbHaa iijiothoctl npo- 
pocTKOB HaGmo^aeTCn cnycTa 1.5 Mec nocne Havana 3KcnoHHpoBaHHa (Ta 6 n. 2). K nep- 
BonoceneHuaM mohcho othccth TaioKe Rhodomela confervoides h Scagelia pylaisaei, ho 
BCTpenaiOTCfl ohh cahhhhho. B AaJiBHeiimeM b coo 6 mecTBe o 6 pacTaHHa noaBJiaiOTca 3e- 
neHbie h ApyrHe bhabi KpacHbix BOAopocneii, npH 3tom kojikhcctbchho npeoGna^aiOT 
3eneHi>ie (npopocTKH Acrosiphonia sp. h Ulvaria obscura), Tor^a KaK KpacHtie OTJinna- 
K)Tca cbohm KanecTBeHHbiM pa3HOo6pa3HeM (Ta 6 n. 2). no Mepe yBejiHneHHa bhaoboto 
pa3Hoo6pa3HB nnoTHocTB noceneHHfl otacjibhbix, H3HanajiBH0 HaH 6 onee MaccoBBix bh- 
AOB, CHH5KaeTCB. 3t0 npHBOAHT K HeKOTOpOH KOJIHHeCTBeHHOH BBipOBHeHHOCTH 60 JIB- 
uiHHCTBa bhaob. TaKHM o6pa30M, k KOHijy neTa (JiopMHpyeTCB cpaBHHTenBHo 6 oraToe 
coo6mecTBO o 6 pacTaHHa, BKjHonaiomee ot 9 ao 13 bhaob MaKpo(])HTOB h HMeiomee bbi- 
coTy ao 37 mm (Ta 6 n. 2). 

nocTeneHHoe HapacTaHHe hhackcb bhaoboto pa3Hoo6pa3Ha (HBP) roBopHT o tom, 
HTO H3HanaJIBHO MOHO- HJIH OJIHTOAOMHHaHTHOe C 006 lIjeCTB 0 CTaHOBHTCa nOJIHAOMH- 
HaHTHbiM. Ha Bcex cep mix njiacraH MaKCHMajibHbiH HBP AOcraraeTca k KOHuy neTa 
(Ta6n. 2). B coo6mecTBe k 3TOMy BpeMeHH npoHcxoA^T H3MeHeHHa, o6ycjiOBJieHHbie 
BHyTpH- H MOKBHAOBBIMH B3aHMOAOHCTBHBMH. OHH BBipaECaiOTCa B H3HaHaJIBHOM yBe- 
JIHHeHHH nJIOTHOCTH HeCKOJIBKHX BHAOB H nOCJieAyiOLUeM ee CHHHCeHHH. 3t0 npHBOAHT 

k 6onee hjih MeHee ycTOHHHBOMy coctobhhio coo6mecTBa nepeA HananoM 3HMHero ne- 
pnoAa. 

HeM paHLine nocTaBJieHbi njiacraHti, TeM 6onee 6oraToe coo6mecTBO ycneBaeT 
c(J)opMHpoBaTBcn Ha hhx k Komjy neTa. Ha njiacTHHax, nocTaBJieHHbix b KOHije neTa 
(b aBrycTe), coo6mecTBO b nepBBiH BereTauHOHHbiH ce30H npaKranecKH He (JiopMHpyeT- 
Ca. PeAKHe npopocTKH MaKpO(J)HTOB npeACTaBJieHBI B OCHOBHOM HHTHaTMMH 3KTOKap- 
nOBBIMH. 

Ha xapaKTepe o6pacTaHHa OTpaacaeTca Taioxe ecTecTBeHHaa ce30HH0CTb b pa3BHTHH 
BOAOpOCJieH He3aBHCHMO OT AaTtBI nocTaHOBKH nJiaCTHH H AJIHTeJIBHOCTH 3KCnOHHpOBa- 
hhjl TaK, MaccoBoe noaBJieHHe Ha njiacTHHax 3KTOKapnoBbix h L. saccharina npnypo- 
neHO rjiaBHBiM o6pa30M k hiojiio. Bhabi Acrosiphonia sp. h Ulvaria obscura noaBJiaiOT- 
cn b KOHue hkdjib — Hanajie aBrycTa, b nepnoA CBoen MaccoBOH BereTauHH B’EenoM Mope. 
TaKHe MHoroneTHHe bhabi, KaK Sphacelaria sp., Palmariapalmata , Ceramium virgatum, 
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TABJ1MUA 2 

rijioTHOcTb nocejieHHB MaKpoBO,aopocjieH (3K3 ./cm 2 ) Ha 3KcnepHMeHTajibHbix rmacTHHax b nepBbiH BereTauHOHHbiH ce30H (CojiOBeuKHe ocTpoBa, 1996 r.) 
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ripHMeMaHHe. rijiOTHOCTb nocejieHHH bhjiob Ectocarpaceae yHHTbiBajiacb cobmcctho, bT aOjiHue ohh oObeaHHeHM oahoh cipoKoft. Ha iuiacTHHax ceMeftcTBo BKJiioHaeT ot 1 ao 3 bh- 
jiob, nosTOMy KOJiHHecTBO buhob, OTMeMeHHbix b crojiOue, MoxceT He coBna^aTb c yKa3aHHbiM b rpa(J)e «kojihhcctbo bhj*ob». 
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Phc. 5. JJjiuua. npopocTKOB Laminaria saccharina Ha 3KcnepHMeHTantHtix iuiacTHHax b 1996 r. 
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AHHaT-flJIHHa npOpOCTKOB, MM. 


Phycodrys rubens, Polysiphonia arctica, P. nigrescens nocejimoTCfl nocjie/jHUMn — 
b aBrycTe (Ta6n. 2). 

HanGojibinun HHTepec npe^CTaBJUieT nocejieHne AOMHHaHTa. Bn# L. saccharina 
nouBHJicn tojibko Ha njiacraHax, nocTaBJieHHbix k xoHije hiohb h Ha iuiacraHax o6eHx 
hkdjibckhx nocTaHOBOK. HanGojibinaii mioraocTb npopocTKOB, 6ojiee 40 3X3 ./cm 2 , ot- 
MeneHa Ha hiohbckhx njiacraHax nepe3 1—1.5 Mec c Hanajia axcnepuMeHTa, npn #ajib- 
HeHineM 3KcnoHHpoBaHHH OHa CHH3Hjiaci> h He npeBbimajia 10 3K3 ./cm 2 . Ha nnacTHHax 
hiojibckhx nocTaHOBOK KOJiHHecTBO npopocTKOB L . saccharina 6buio 3HannTejibH0 
MeHbine h TaK)Ke yMeHbinajiocb k xoHijy jieTa (Ta6n. 2). 

H3MepeHne jihhchhbix pa3MepoB npopocTKOB jiaMHHapnn b TeneHne jieTHero nepno- 
#a noxa3ajio, hto bo BTopon nonoBHHe aBrycTa HaOjiio^aeTCJi pe3xnn cxanox pocTa mo- 
jioalix cnopo(J)HTOB (pwc. 5). Hmchho b 3tot nepHO^ TeMnepaTypa bo^li 6biJia Maxcn- 
MaubHOH h cocTaBHJia 11.4—11.7 °C (puc. 4). EjiaronpHimibie ajib pocTa cnopo(])HTOB 
CBeTOBbie h TeMnepaTypHbie ycnoBHn no3BOJunoT )XH3Hecnoco6HbiM npopocTxaM axraB- 
ho pacra c cepeAHHbi #o xomja JieTa. Bonee cjia6bie oco6h OTMupaiOT b pe3yjibTare 
BHyTpHBHAOBOH xoHxypeHunn b iijiothom noceneHHH jiaMHHapun, hqm h Bbi3BaHO pe3- 
Koe CHH5KeHne iljiothocth noceneHHB npopocTKOB k xoHuy JieTa (Ta6n. 2). 

TaKHM o6pa30M, b TeneHne nepBoro JieTa Ha njiacraHax oOHapyaceHo 18 bh^ob bo#o- 
pocjien, H3 KOToptix 4 — 3ejieHbie, 6 — 6ypbie h 8 — xpacHbie. 

Ha6jiK)AeHHB 3a njiacraHaMH Ha cjie^yiomHH TO# noxa3ajin, hto no xojinnecTBy bh- 
AOb b cooOmecTBe oOpacTaTejien Tenepb npeoOjia^aiOT 6ypbie h xpacHbie BO£opocjin. 
3 to xapaKTepHo rjw ecTecTBeHHbix cooOmecTB jiaMHHapneBoro nonca. Ha njiacraHax, 
no-npe5KHeMy, oOhjibhbi Taxue ce30HHbie Boaopocjin, xa k axToxapnoBbie, Ulvaria ob- 
scura h Scagelia pylaisaei. HexoToptie BOAopocjin, xapaxTepHtie rjvl HanajibHbix cTa- 
AHH oOpacTaHiw (Acrosiphonia arcta, A. flagellata, Ceramium virgatum), nocTeneHHO 
BbiTecHBiOTCB H3 cooOnjecTBa (Ta6ji. 2, 3). Hapn^y c 3 thm yBejiHHHBaeTCB njioraocTb 
nocejieHHH MHorojieraHX bh^ob Phycodrys rubens, Polysiphonia arctica n Odonthalia 
dentata. nocjie^Hun noBBJiBeTCB Ha hobom cyOcTpare tojibxo Ha BTopoe jieTO, TeM He 
MeHee ero npopocTXH nocejunoTca aOcojnorao Ha Bcex njiacraHax n x xoHuy JieTa HMe- 
k)t Bbicoxyio njioraocTb nocejieHHB (Ta6ji. 3). 

PaccMaTpHBaB miacraHbi, nocTaBJieHHbie b pa3JiHHHbie nepnoAbi npe^biAymero Jie¬ 
Ta, MbI BH£HM 3HaHHTeJIbHbie pa3JIHHHB. MaXCHMaJIbHOe XOJIHHeCTBO bh^ob Hepe3 TOA 
o6Hapy)XHBaeTCB Ha moHbcxnx njiacraHax (Ta6ji. 3). Bh^oboh cocTaB BO£opocjien Ha 
hhx ocTaeTCB npaxranecxn Hen3MeHHbiM c xoHua npe^biAymero jieTa (Ta6ji. 2, 3), npn 
3 tom CHH)xaeTCB njioraocTb nocejieHira jiaMHHapHH n Hcne3aeT oahojicthhh bha Sa- 
ccorhiza dermatodea. K xoHuy BToporo JieTa BbiTecHBiOTCB HexoTopbie ce30HHbie h c 
6ojibinen njioraocTbio noceji^iOTCB MHorojierane bhabi xpacHbix BOAopocjien (Ta6ji. 3). 
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TAEJ1MUA 3 

rijiOTHocTb nocejieHHB MaKpoBO,aopocjieH (3K3./cm 2 ) Ha 3 KcnepHMeHTajibHbix rmacTHHax bo btopoh BereTauHOHHbin ce 30 H (jieTO 1997 r.) 


u 

r-~ 

o\ 

o\ 

cd 

H 

u 

CQ 

m 

<N 

1.09.1996 

4.3 

+ 

1.5 

m 

15.08.1996 

T <N T T 

«o 

1.08.1996 

0.8 

6.7 

0.1 

0.1 

3.9 

to 

15.07.1996 

1.5 

4.3 

+ 

0.2 

0.1 

+ 

3.3 


1.07.1996 

+ 

5.8 

+ 

0.1 

0.1 

0.2 

0.9 


15.06.1996 

1.9 

6.0 

+ 

+ 

0.4 

0.2 

0.7 

0.8 

ON 

u 

t"- 

o\ 

o\ 

« 

§ 

x 

co 

1.09.1996 

vq 

- 

15.08.1996 

1.7 

0.1 

(N 

1.08.1996 

+ + 

(N 

15.07.1996 

1.1 

0.3 

+ 

+ 

* 

1.07.1996 

1.6 

2.3 

+ 

+ 

+ 

0.4 

+ 


15.06.1996 

0.2 

+ 

3.7 

3.2 

+ 

+ 

+ 

0.1 

+ 

0.1 

0.4 

0.9 

(N 

X 

X 

H 

O 

c; 

E 

« 

S 

H 

k: 

X 

o 

cd 

H 

n 

X 

X 

H 

O 

ctf 

c? 

X 

X 

* 

« 

O 

X 

ed 

H 

o 

o 

X 

£ 

n 

Chlorophyta 
Acrosiphonia arcta 

Acrosiphonia flagellata 

Ulvaria obscura 

Phaeophyta 

Ectocarpaceae (Pilayella varia , 
P. litoralis , Ectocarpus con- 
fervoides) 

Laminaria saccharina 

Fusuc sp. 

Rhodophyta 

Palmaria palmata 

Scagelia pylaisaei 

Ceramium virgatum 

Phycodrys rubens 

Polysiphonia arctica 

Rhodomela confervoides 
Odonthalia dentata 

CQ 

O 

§ 

X 

o 

E 

<D 

sr 

s 

§ 


1829 


npuMenaHne. 06o3HaneHHH Te xce, hto h b Ta6ji. 



Ha nnacTHHax, nocTaBJieHHbix b Hanane moim, Ha cne^yiomHH tor nponcxoA^T He- 
6oJIbHIHe H3MeHeHHB B BHAOBOM COCTaBe BOAOpOCJieH. HeKOTOpbie BOAOpOCJIH (Acrosi- 
phonia sp. h Ceramium virgatum ) Hcne3aK)T H3 coo6mecTBa, HeieoTopbie ce30HHbie bh- 
/jli (XJlvaria obscura , SKTOKapnoBtie h Scagelia pylaisaei ) nonBJimoTcn Ha nnacTHHax 
btophhho bo BTopofi BereTaijHOHHMH nepHO^ (Ta6n. 2, 3). MHoroneTHHe Bo^opocnH, 3a 
HCKJiiOHeHHeM L. saccharina, ocTaiOTcn b coo6mecTBe. Ha nnacTHHax, nocTaBJieHHbix 
b cepeAHHe moim, coxpaHneTcn aHanorHHHan tchachuhh H3MeHeHHH nocjie 3HMHero ne- 
pno^a. HecMOTpa Ha to hto kojihhcctbo bh^ob coiepamaeTcn c 11 #o 4 (Ta6n. 2, 3), H3 
coo6mecTBa rnaBHMM o6pa30M bbitcchbiotcb ce30HHbie BO^opocjiH h L. saccharina , 
a MHoroneTHHe bh^m Polysiphonia arctica h Rhodomela confervoides , ycneBUiHe noce- 
jihtbcb b nepBoe neTO, ocTaiOTCfl h Ha BTopoe. Ho b TeneHHe BToporo JieTa Ha 3 thx nna- 
craHax npoHcxoOTT 6onee 3HaHHMbie H3MeHeHHn, hqm Ha nnacTHHax npe,m>mymHx 
nocTaHOBOK. OopMHpoBaHHe nepBHHHoro coo6mecTBa o6pacTaHHB, HanaBmeecn, ho He 
3aBepuiHBUieecB b nepBoe neTO, npoHcxo^HT Ha btopoh ro#. K KOHijy BToporo JieTa co- 
o6mecTBO Ha 3 thx nnacTHHax cTaHOBHTcn h^chthhhbim coo6mecTBaM o6pacTareneH 
nnacTHH npe£i>mymHX nocTaHOBOK (Ta6n. 3). 

Ha nnacTHHax, nocTaBjieHHbix b aBrycTe, coo6mecTBO o6pacTaTenen k KOHijy nepBO- 
ro JieTa Tax h He c(J)opMHpoBanoci>. no-BH#HMOMy, k Hanany 3HMHero nepHo^a He no- 
bbhjiocb o6pacTaTeneH h Ha nnacTHHax, nocTaBJieHHbix b Hanane ceHTfl6pn. Bo bcbkom 
cjiynae, b Hanane cne^yiomero JieTa h Ha aBrycTOBCKHx h Ha ceHTn6pi>cKHx iuiacTHHax 
mbi bh^hm KpaHHe 6e#Hoe Maiepo(J)HTOo6pacTaHHe (Ta6n. 3). H 3 o6HapyneeHHbix 2 bhaob 
XJlvaria obscura BBJineTcn ce30HHMM, oh OTMeneH Ha nnacTHHax Bcex Tpex nocTaHOBOK 
h nonBHncn, ohcbhaho, b Hanane BToporo neTa. Btopoh bh^ — Polysiphonia arctica — 
MHoroneTHHH, OTMeneH Tontieo Ha aBrycTOBCKHx nnacTHHax, h nonBHncn oh, Beponrao, 
b KOHue npe£i>mymero BereTaijHOHHoro ce30Ha. B TeneHHe BToporo neTa Ha aBrycTOB- 
ckhx h ceHTa6pi>CKHX nnacTHHax noaBJiniOTca HeieoTopbie ce30HHbie h MHoroneTHHe bh- 
AM, ho aanee k Kornjy BToporo neTa nonBHBmeecn Ha hhx nepBHHHoe coo6mecTBO o6pac- 
TaHHn Ge^Hee coo6mecTB, OTMeneHHbix b 3to nee BpeMn Ha nnacTHHax npe,m>mymHX no- 
CTaHOBOK. 

TaKHM o6pa30M, Ha nnacTHHax, nocTaBneHHbix b Mope b nepBOH nonoBHHe neTa, ynee 
k KOHuy Toro nee neTa ycneBaeT nonBHTbcn xapaKTepHbiH cocTaB bh^ob BO^opocneH, co- 
xpaHniomHHCfl h k Hanany cne^yiomero BereTaijHOHHoro ce30Ha. Ha btopoh ro,q ,zjani>- 
Henmee pa3BHrae coo6mecTBa nponBnneTcn b nocTeneHHOM 3aMemeHHH ce30HHbix bh- 
AOb MHoroneTHHMH. Ha nnacTHHax, nocTaBneHHbix bo btopoh nonoBHHe neTa, k KOHijy 
nepBOH BereTauHH nn6o (J)opMHpyeTcn 6e#Hoe He3penoe coo6mecTBO, nn6o He (J)opMH- 
pyeTcn coBceM. 3to npHBO^HT k TOMy, hto (J)opMHpoBaHHe nepBHHHoro coo6mecTBa 
npoHCxo^HT He cpa3y, a cnycTn nonra ro,q nocne BHeceHHn cy6cTpaTa b Mope. 

3th .qaHHbie xoporno cornacyiOTcn c pe3yni>TaTaMH Hauinx aiecnepHMeHTOB H3 npn- 
6penei>n o-Ba 5KHnerHHCKHH, KOToptie npoBO^Hnncb b BepxHen nacra Hccne^yeMOH 
accounauHH Ha xaMeHHCTOM cy6cTpare. npn 6onee paHHeM BHeceHHH cy6cTpara b oa- 
HoneTHeM (J)HT0ueH03e, r#e ^oMHHHpyeT Alaria esculenta , bh^oboh cocTaB npaKTHne- 
ckh c(J)opMHpoBancn, oh xapaKTepH3yeTcn 6oni>HiHM cxoactbom c cocTaBOM B3pocni>ix 
(J)HToueH030B (cm. tckct h Ta6n. 1). B to BpeMn xax b OAHoneraeM (J)HToueH03e c aomh- 
HHpoBaHHeM Laminaria saccharina , KOToptiH pa3BHBaeTcn Ha cy6cTpaTe, BHeceHHOM 
no3AHee, bh^oboh cocTaB conyTCTByiouinx BO^opocneH 3HanHTeni>HO oTnHnaeTcn ot co- 
CTaBa B3pocni>ix coo6mecTB, nocxonbKy eMy TpeSyeTcn 6onee AjnrrenbHoe BpeMn rjw 
OKOHnaTenbHoro (J)opMHpoBaHHn. 

B cbb3h c TeM hto L. saccharina ^OMHHHpyeT b o^hoh H3 Han6onee AJiHTenbHbix (J)a3 
cyxueccHH h nBJineTcn n,eHHeHuiHM npoMbicnoBbiM bh^om, oco6chhoctbm ero nocene- 
HHn HeoGxo^HMO yzjenHTb oco6oe BHHMaHHe. 
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B MecTax npoH3paeraHHa OenoMopcKHx naMHHapHH coneHocra, xa k npaBHJio, CTa- 
SnJibHatf (25—27 %o) h Ae<])HUHTa no 6noreHaM Ha npoTJDxeHHH Bcero roAa He HaOmoAa- 
eTCfl (HyranHOBa, 2002), noaTOMy niaBHMMH aOHoranecKHMH (JjaKTopaMH, o6ycjiOBJiH- 
BaK)iipHMH cpoKH K©jioHH3aijHH cyfrerpara, abjishotcb TeMnepaTypa h cbct. 

TeMnepaTypHMH pe)RHM b nonce OenoMopcKHX jiaMHHapHH (pHC. 4) OjiaronpmrreH 
AJin pa3BHTHH raMeTO(J)HTOB Ha npoT3)KeHHH Bcero KaneHAapHoro roAa, Tax xax 3 to 
MHK pocKonHnecKoe noKOJieHHe b 5KH3hchhom uHKJie L. saccharina cnocoOHO bbdkh- 
BaTb b npe^enax ot -1.5 ao +23—24 °C (tom Dieck, 1993). rjiaBHbin nnK MaccoBO- 
ro cnopoHomemra OenoMopcKHx nonyjinijHH L. saccharina oTMenaeTcn b ©XTnOpe 
(MaKapoB, UIouiHHa, 1998). Ho b oxraOpe TeMnepaTypa boah b npHOpencHon 30He Ee- 
jioro Mopn, Aance b caMbie Tenntie foam onycxaeTcn Hnnce 10 °C (pHC. 4), hto npHBO- 
AHt k HHTHOHpoBaHHK) pocTa cnopo(J)HTOB L. saccharina (Fortes, Liming, 1980; Bolton, 
Liming, 1982; Liming, 1984; MaxapoB, 1987; Liming, 1990). 3oocnopu, BbimemuHe h 
npopocmne b OKTn6pe h Hon6pe, AaiOT nocejieHHe, KOTopoe nepencHBaeT 3HMy Ha cTa- 
AHH raMeTO(J)HTOB. Poct cnopo(J)HTOB ocymecTBJineTCfl, rjiaBHbiM o6pa30M, b Hione—aB- 
rycTe, b 6onee Tenjibie roAM 3 tot nepHOA MonceT yBejiHHHBaTbcn c hioha no ceH- 

Tfl6p&. 

B 3KcnepHMeHTe Ha miacraHax (hh)xhhh 3Ta)x accouHaumi) Ha BTopoii ro a L. sac¬ 
charina coxpaHHJiacb tojilko Ha hiohbckhx nnacTHHax, hmchho Ha Tex, npopoor- 
kh BH#a 6 bijih HanOonee oOhjibhbi h AOcrarjiH HaH6om>mHX pa3MepoB k KOHuy nepBoro 
jieTa (Ta6n. 2, 3; pHC. 5). 3 to 03HanaeT, hto ecjiH cy6orpar bhochtca b Mope b Hanane 
jieTa, to npopocTKHX. saccharina nouBJimoTCfl Ha cy6orpare oahhmh H3 nepBbix h c bbi- 
cokoh njiOTHOCTBK). B TeneHHe nepBoro JieTa b pe3ym>TaTe BHyrpHBHAOBon KOHKypeH- 
U.HH npOHCXOAHT 3HaHHTeJIBHaa HX 3 JIHMHHaiJHfl. TeM He MeHee OnTHMaJILHbie AH* poc¬ 
Ta CBeTOBbie h TeMnepaTypHbie ycnoBHn BTopon nonoBHHbi JieTa no3BOJiaiOT HaH6onee 
KOHKypeHTOcnocoOHbiM oco6bm aocthhb pa3MepoB, hcoOxoahmmx rjw nepe)KHBaHHB 
HeOnaronpHHTHoro nepno/i;a ro,qa, h HaxonuTt pjw ototo AOoraTOHHoe xonHHecTBO 3a- 
nacHbix BemecTB* Hmchho 3th npopocTKH c HacTynjieHHeM cjieAyiomen bcchbi cpa3y 
cMoryr npHCTynHTb k aKTHBHOMy pocTy h 6y#yT HMera npeHMymecTBO b pa3Mepax ne- 
peA npopocTKaMH, nonBHBiHHMHcn npeAWymen oceHbio hjih TeKymen BecHon. Taxoe 
npeHMymecTBO no3BOJiHT bbdkhbuihm nepBonocejiemjaM Ha BTopoii toa aocthhb Max- 
CHMajibHbix pa3MepoB h Maccbi, hto, b cbok) onepeAt, Aaor hm 6ojibme maHcoB pjw 
AajibHefimero BbDRHBaHHn. 

nOCKOJIBKy 3TH paCTeHHfl nepe5RHJIH 3HMHHH nepHO^ Ha CTa^HH CnopO(J)HTOB, CJie- 

AyiomHM neTOM ohh y)xe 6y,qyT hmctb oaho ro^nnHoe kojibuo h, cne^OBaTejibHo, (J)op- 
MajibHo 6y,qyT HMeTb B03pacT-l+ jieT, b oTjiHHHe ot npopocTXOB oceHHero h nocneAyio- 
mero BeceHHero noceneHHH, KOToptie Oy^yr hmctb B03pacT 0+ JieT. TaKHM o6pa30M, Ha 
OojibiuHx rjiyOHHax ot nepHO^a BHeceHHfl cyOcTpaTa 3aBHCHT xojiHnecTBO yxpenHBmHX- 
cn npopocTKOB L. saccharina ; cKopocTb cTaHOBJieHHH B03pacTHon CTpyKTypti ueHono- 
nyjiauHH BH^a h oOmaa OnoMacca (J)opMHpyiomerocfl (J)HTOueH03a. 

B 6onee mcjikoboahoh Haora jiaMHHapHeBoro noaca BpeMeHHon AHana30H nouBJie- 
hhh cnopo(J)HTOB L. saccharina , no Been Beponraocra, Oy^eT umpe. Ho b to tkq BpeM k 
b 3toh 30He npopocTRH L. saccharina no3AHe-oceHHero h BeceHHero nocejieHHH noA- 
BepraiOTCB xoHxypeHTHBiM B3aHMOAencTBHHM co cnopo(J)HTaMH A. esculenta BeceHHero 
noceneHHiL 

C yBejiHHeHHeM rjiyOnHbi (J)aKTop xoHxypeHUHH Hcne3aeT, ho BCTynaeT b CHJiy (J)aK- 
Top ocBemeHHOcra, HHrnOHpyiomHH pocTOBbie npoueccbi. B npeAmecTByiOLUHX pa6o- 
Tax noxa3aHo, HacKOJibKo CBB3aHbi c rjiyOnHon 6HOMacca, njioraocTb noceneHHB pac- 
TeHHH H CKOpOCTb (J)OpMHpOBaHHB B03paCTHOH CTpyKTypbl pa3BHBaiOLUHXCB II,eHOnO- 
nyjiBUHH L. saccharina . HecMOTpa Ha to hto cyOorpaT OAHOBpeMeHHo norpy)xajicB Ha 
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rny6nHbi 6 h 9 m, ueHononyji^ura L. saccharina b nocne^HeM cjiynae pa3BHBajiacb c 3a- 
na3AtiBaHHeM Ha 1 ro# h (JiopMHpoBajia iiohth b 10 pa3 MeHbmyio dHOMaccy (MuxaHJio- 
Ba, 2001). 

TaKHM o6pa30M, b pe3yjibTaTe npoBe#eHHoro HCCjie^OBaHHB mo)kho c^ejiaTb Ba)K- 
hbih npaKTHHecKHH bbiboa: ajib Handonee dbicTporo (J)opMnpoBaHHB BbicoKonpojtyK- 
thbhbix coodmecTB c Handonee uchhbimh BH^aMH b BenoM Mope uenecoo6pa3Hee pe- 
KOMeHAOBaTb bhochtb cydcTpar b aBrycTe—ceHTiidpe Ha Hedojibrnne niydHHbi (okojio 
2—3 m). 


Bbiboabi 

B acc. Laminaria saccharina + L. digitata Eenoro Mopa MmcpocTa^Ha cyiojeccHH Ha 
BHeceHHOM cydcTpare flJiHTca He 6ojiee 1 Mec. Cnopo(])Hra Laminaria saccharina noaB- 
jiaiOTca c HiOHa no ceHTa6pi>. 

CyxueccHa Maicpo(J)HTOB Ha BHeceHHOM h ocBo6o5K#eHHOM cydcTpare jjjihtcb He 
MeHee 10—15 aeT h aBJiaeTca 2 —4-(J)a3HbiM npoueccoM: (A. esculenta) — (A. esculen- 
ta + L. saccharina) — {(L. saccharina) — (L. saccharina + L. digitata)}. 

Ha rjiydHHax 2 —5 m npH donee paHHeM BHeceHHH cydcTpara Hadmo^aeTca npHcyr- 
CTBHe HanajibHbix (J)a3 c AOMHHHpoBaHHeM Alaria esculenta , hto conpaaceHo c donee 
hh3koh dnoMaccoH (JiopMHpyiomHXCfl coodmecTB. Ha rjiydHHax 5—8 m cyxueccHa Ha- 
HHHaeTca c (J)a3bi L. saccharina. 

CocTaB conyTCTByiomHx bh^ob coodmecTB Ha HanajibHOM 3Tane dbiCTpee (J)opMHpy- 
eTca npH donee paHHeM BHeceHHH cydcTpara, ho pa3JiHHHa Hcne3aK)T y)Ke b 2 — 3-jict- 
HHX (J)HT0UeH03aX He3aBHCHMO OT (J)a3bl CyKUeCCHH. 

JSflR (J)opMHpoBaHHa coodmecTB c MaKCHMajibHOH 6noMaccoH h npeodjia^aHHeM 
Handojiee ueHHoro BH^a cydcrpar peKOMeH^yeTca bhochtb Ha rnydHHy 2—3 m b KOHije 
aBrycTa—cemndpe. 


Ejiaro^apHOCTH 


Abtop Bbipa)KaeT dnanmapHOCTb CeBnHHPO h AOBK 3a (J)HHaHcoByio h opraHH3a- 
UHOHHyio noAAep^cKy b xo#e ripoBe/jeHmi padora, raydoKyio npH3HaTejibHOCTb K. JI. Bh- 
HorpaAOBOH 3a HaynHoe pyKOBO^CTBO h KOHcyjibTaijHH, A. B. HadaHy 3a TexHHnecicoe 
odecneneHHe padora, K). A. Mopo30By, A. H. EpeyceHKO, P. M. foropeBy, H. H. Ak- 
ceHOBy, J\. B. ToMaHOBCKOMy 3a BbinojiHeHHe BOAOJia3Hbix padoT; K). M. CHJiHHCKOMy 
3a nO MOLUb B H3rOTO BJieHHH 3KCnepHMeHTaJIbHbIX nJiaCTHH, T. B. H A. E. CH^eJIbHHKO- 
BbiM, |B. A. ,fl[eMHHy| h A. B. BjiamiMHpoBy 3 a opraHH3au,HOHHyio h TexHHnecKyio no- 


Moutb npn BHeceHHH KaMeHHCToro cydcTpara; C. H. KnHMOBy 3 a CTaracTHHecKyio od- 
padoTKy .qaHHbix no TeMnepaType boau. 


CTIHCOK JIHTEPATYPBI 

KauiuH M. A. Bo,ziopocJiH-MaKpoo6pacTaTejiH 3KcnepHMeHTajibHbix nnacTHH TayncKOH ry6ti Oxot- 
CKoro Mopji // 06pacTaHHX b ^itohckom h Oxotckom Mopxx. C6opHHK. JVb 3. Bjia^HBOCTOK, 1975. C. 167— 
179. 

Kupwuioe A. H., Muxaiuioea T. A. OopMHpOBaHHe jiaMHHapHeBoro ({)HToqeH03a Ha 3KcnepHMeHTani»- 
hom nojinroHe b paHOHe ocTpoBa JKHXcrHHCKHH // MaTep. pti6oxo3XHCTBeHHi»ix HccneflOBaHHH bo^ocmob 
EB ponencKoro CeBepa. ApxaHrejitCK, 2002. C. 497—510. 

Maxapoe B. H. IIoBefleHHe 300cnop h paHHHe cTa^HH pa3BHTHX Laminaria saccharina (L.) Lamour. Ee- 
Jioro h EapeHaeBa MOpen: ABTOpec}). ahc. ... KaHfl. 6 hoji. HayK. JI., 1987. 20 c. 


1832 



Mampoe B. H., UloiuuHa E. B. CnopOHOineHHe // npOMMCJiOBtie h nepcneKTHBHtie .zijiji Hcnojn»30Ba- 
h hh BoaopocjiH h 6ecno3BOHOHHBie BapeHueBa h Bejioro Mopen. AnaTHTM, 1998. C. 40—52. 

MupKUH E. M., Po3en6ep2 r. C., HayMoea JI. r. CjiOBapt noHXTHH h TepMHHOB coBpeMeHHOH (J>HTOiie- 
HOJiorHH. M., 1989. 223 c. 

Muxawioea T. A. CrpyKTypa h MexcroflOBax AHHaMHKa jiaMHHapHeBoro 4>HT0iieH03a b BejioM Mope // 
£ot. xcypH. 2000a. T. 85. N° 5. C. 78—88. 

Muxawioea T. A. OopMHpOBaHHe JiaMHHapHeBtix (J>HT0iieH030B Ha bhccchhom KaMeHHCTOM cyOcTpaTe 
B BeJiOM Mope // Eot. xcypH. 20006. T. 85. N° 9. C. 88—103. 

Muxawioea T. A. Pa3BHTHe ueHononyjixiiHH Laminaria saccharina (Phaeophyta) npn 3acejieHHH cbo- 
6o^Horo cyOcTpaTa b BejioM Mope // Eot. xcypH. 2001. T. 86. N° 12. C. 24—31. 

Muxawioea T. A. Bjihxhhc Me30pejn»e(})a cyficTpara Ha CTpyKTypy (J>opMHpyiomHXCX BoaopocjieBtix co- 
o6mecTB // MaTep. pti6oxo3XHCTBeHHtix HccjiejiOBaHHH BOfloeMOB EBponeHCKoro CeBepa. ApxaHrejitCK, 
2002a. C. 470—487. 

Muxawioea T. A. H3MeHeHHe crpyKTypti (J)HTOijeH03a Ha bhccchhom cyOcipaTe no,zi bjihxhhcm npo- 
Mticjia // MaTep. pti6oxo3XHCTBeHHtix HccjieflOBaHHH bo^ocmob EBponeHCKoro CeBepa. ApxaHrejitCK, 
20026. C. 487-496. 

Muxawioea T. A. HeKOTOptie acneKTti Bti6opa ynacTKOB h xapaicrepa pacnpe^ejieHHX KaMeHHCToro 
cy6cTpaTa npn npOBe,zieHHH peKyjitTHBanHH // MaTep. pti6oxo3»HCTBeHHtix Hccjie^OBaHHH bo^ocmob EBpo¬ 
neHCKoro CeBepa. ApxaHrejitcK, 2002b. C. 455 — 469. 

Muxawioea T. A. Pe3yjitTaTBi HccJie^OBaHHH no npo6jieMe peKyjitTHBanHH JiaMHHapHeBtix coo6mecTB 
EeJioro MOpx // MaTep. othcthoh ceccnn CeBepHoro OT,ziejieHHJi FIHHPO no HToraM HayHHo-Hccjie,ziOBa- 
tcjibckhx pa6oT 2001—2002 it. ApxaHrejitCK, 2003. C. 311—325. 

IJeceHKo K). A. IlpHHHHnti h mcto^li KOJiHHecTBeHHoro aHajiH3a b (J>ayHHCTHHecKHX HCCJie,ziOBaHHJix. 

M., 1982. 287 c. 

Hyeauuoea B. A. HeopraHHnecKHe (J>opMti a30Ta h (J>oc(J)opa b npn6pe)KHBix paiiOHax Bejioro Mopx // 
MaTep. pti6oxo3HHCTBeHHtix HCCJie,zioBaHHH BO,zioeMOB EBponeHCKoro CeBepa. ApxaHrejitCK, 2002. 
C. 30—41. 

LLIowma E. B. ^HHaMHKa poctobmx h penpo^iyKTHBHtix nponeccoB y Bo,ziopocjieH BapeHneBa MOpx: 
ABTOpec}). ^hc. ... zi-pa 6 hoji. HayK. CII6., 2001. 30 c. 

Chapman A. R. O. Reproduction, recruitment and mortality in two species of Laminaria in Southwest 
Nova Scotia // J. Exp. Mar. Biol. Ecol. 1984. Vol. 78. P. 99—109. 

Bolton J. J., Liming K. Optimal growth and survival temperatures of Atlantic Laminaria species ( Phaeo¬ 
phyta ) in culture // Marine Biology, Berlin. 1982. Vol. 66. P. 89—94. 

Fortes M. D., LiiningK. Growth rates of North sea macroalgae in relation to temperature, irradiance and 
photoperiod// Helgolander Meeresunters. 1980. Vol. 34. P. 15—29. 

KainJ. M. Algal recolonization of some cleared subtidal areas // J. Ecol. 1975. Vol. 63. N 3. P. 739— 
765. 

Kennelly S. J. Inhibitions of kelp recruitment by turfing algae and consequences for an Australian kelp 
community // J. Exp. Mar. Biol. Ecol. 1987a. Vol. 112. P. 49—60. 

Kennelly S J. Physical disturbances in an Australian kelp community. I. Temporal effects // Mar. Ecol. 
Prog. Ser. 1987b. Vol. 40. P. 145—153. 

Kennelly S. J. Physical disturbances in an Australian kelp community. II. Effects on understorey species 
due to differences in kelp cover // Mar. Ecol. Prog. Ser. 1987c. Vol. 40. P. 155—165. 

LiiningK Seaweeds. Their Environment, Biogeography and Ecophysiology. 1990. USA. 527 p. 

LiiningK Temperature tolerance and biogeography of seaweeds: the marine algal flora of Helgoland, 
North Sea, as an example // Helgolander Meeresunters. 1984. Vol. 38. P. 305—317. 

Neushul M., Foster M. S., Coon D. A ., WoessnerJ. W., HargerB. W. W. An in situ study of recruitment, 
growth and survival of subtidal marine algae: techniques and preliminary results // Phycology. 1976. Vol. 12. 
P. 397-408. 

Ojeda P., Santelices B. Ecological donminance of Lessonia nigrescens ( Phaeophyta ) in central Chile // 
Mar. Ecol. Prog. Ser. 1984. Vol. 19. P. 83—91. 

Oshurkov V. V ., Ivanjushina E. A. Effect of experimental harvesting on kelp regrowth and on the structu¬ 
re of the shallow-water communities of Bering Island (Commander Islands) // Asian Marine Biology. 1993. 
Vol. 10. P. 95—108. 

Pace D. Kelp community development in Barkley Sound, British Columbia following sea urchin remo¬ 
val // Proc. Intern. Seaweed Sym. 1981. Vol. 8. P. 457—463. 

Paine R. T., Vadas R. L. The effects of grazing by sea urchins, Strongylocentrotus spp., on benthic algal 
populations // Limnol. Oceanogr. 1969. Vol. 14. P. 710—809. 

Shannon C. E., Weaver W. The mathematical theory of communication. Illinois, Urbana, 1963. 360 p. 

Svendsen P. Noen observasjoner over taretraling og gjenvekst av stortate, Laminaria hyperborea H Fi- 
skets Gang 1972. Vol. 22. P. 448-460. 


1833 



tom Dieck (Bartsch ) I. Temperature tolerance and survival in darkness of kelp gametophytes ( Lamina - 
riales, Phaeophyta ): ecological and biogeographycal implications // Mar. Ecol. Prog. Ser. 1993. Vol. 100. 
P. 253—264. 

Varma R. P. Studies on the succession of marine algae on a fresh substratum in Palk Bay // Proc. Indian 
Acad. Sci. 1959. Vol. 49. Sect. B. N 4. P. 245—263. 


SUMMARY 

Succession of laminarian communities was studied in 1996—2004 on the introduced stone substra¬ 
ta and fouling plates near the islands of Onega Bay and central part of the White Sea in the association 
Laminaria saccharina + L. digitata. Microstage of the succession lasts no more than 1 month, spo- 
rophytes of Laminaria saccharina appear on the introduced substrata from June to September. Forma¬ 
tion of the communities is 2—4-phased process and lasts at least 10—15 years. At the depth 2—5 m, 
if the substrate was introduced earlier, phases with Alaria esculenta present in the succession, and 
this is related to low biomass of the forming communities. At the depth 5—8 m, the initial phase of suc¬ 
cession is L. saccharina phase. At the beginning stages of succession, species composition of the com¬ 
munities forms more rapidly if substrate was introduced earlier. But the difference disappears already 
in 2—3-year-old phytocoenoses and regardless of the phase of the succession. In industry, the substrate 
is recommended to submerge to the depth 2—3 m from late August to September. 
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JIHHIAHHHKH rOPGtQOB EBPOEIEMCKOH POCCHH. 

1. TAKCOHOMHHECKHH AHAJIH3 

N. V. MALYSHEVA. LICHENS IN THE CITIES OF EUROPEAN RUSSIA. 

1. TAXONOMIC ANALYSIS 

EoTaHHHecKHH HHCTMTyr hm. B. JI. KoMapoBa PAH 
197376 C.-IIeTep6ypr, yji. Hpo^). HonoBa, 2 
IIocTynHJia 08.06.2006 

B ropo^ax EBponeucKOH Pocchh, pacnojioxceHHwx b 36 pernoHax, BHXBJieHo 604 BH,aa JiHinaHHHKOB H3 
162 pOflOB, 54 ceMeficTB h 13 nopamcoB. IIo KOJiHuecTBeHHOMy cocTaBy (Jmopa JiHinaHHHKOB 107 H3yneH- 
hbix ropoflOB BKJnouaeT 6ojiee nojiOBHHti bh,zk>b eBponeucKOH uacra Pocchh (55 %). 3to coBna^aeT c npe,a- 
CTaBJieHHeM o bbicokom ypoBHe BH^oBoro pa3HOo6pa3Hx yp6aHO({)Jiop b oTHomeHHH ubctkobbix pacTeHHH. 
CHCTeMaTHHecKaa cTpyierypa o6men yp6aHOjraxeHO(])Jiopi»i .aocTaTOHHo cJioxcHa h reTeporeHHa. OHa OTpa- 
xcaeT reorpa({>HHecKHe oco6chhocth pernoHa (30Hajn»H0CTi» pacTHTejitHocTH) h bjihahhc ropoflCKHx ycjio- 
BHH. CoCTaB H COOTHOUieHHe JIH,ZIHpyiOmHX no HHCJiy BH^OB, CeMeHCTB H pOflOB B paCCMaTpHBaeMOH JIHXe- 
HO({)jiope CBOHCTBeHHti jiHxeHO({)jiopaM Been TojiapKTHKH. ypOBeHL BH^oBoro OoraTCTBa Bwrne cpe^Hero 
HMeiOT 18 CeMeHCTB: Parmeliaceae (90 bh,ziob), Lecanoraceae (72), Ramalinaceae (47), Cladoniaceae (46), 
Physciaceae (37), Teloschistaceae (25), Hymeneliaceae (22), Lecideaceae (21), Porpidiaceae (19), Rhizo- 
carpaceae (18) h flp. Ohh co^epxcaT 509 bh.ziob, hjih 84 % ot obmero HHCJia bh,ziob. IlepBMe 10 CeMeHCTB 
o6T>e,ziHHaioT 65.7 % BH^aBoro cocTaBa (JrnopM. B cneicrpe ceMencTB yp6aHOjraxeHO({>Jiopi»i .aocTaTOHHo bbi- 
coKoe nojioxceHHe 3aHHMaiOT ceMencTBa, xapaKTepHtie jynst TyH.apOBi.ix (Stereocaulonaceae), 6opeajn.Hi.ix 
(Parmeliaceae, Lecanoraceae , Cladoniaceae , Physciaceae ), apH^Htix ( Acarosporaceae ), cpe^H3eMHOMOp- 
ckhx (: Ramalinaceae , Collemataceae) JiHxeHO(J)Jiop TonapKTHKH, hto no^TBepxc^aeT reTeporeHHOCTb cocTa- 
Ba jiHxeHO(})jiopi.i ropo^OB. Bo (JmopHCTHHecKOM cneKTpe po^OB JiHinaHHHKOB ropo,aoB Taioxe coueTaioTca 
uepTBi, xapaKTepHtie nun 6opeajn.Hi.ix (Bryoria, Usnea), TyH.apoBE.ix (Stereocaulon) h apH.aHE.ix (Aspici- 
lia, Caloplaca, Acarospora) JiHxeHO(J)Jiop. CneuH(J)HKa ropoacKHX ycjiOBHH npoaBJiaeTca b npeoSjiaaaHHH b 
cocTaBe (J)Jiopi»i po^oB, npe.acTaBJieHHE.ix He6ojn.uiHM hhcuom bh^ob. 78 po^OB (48 %) co^epxcaT no 1 BH,ay. 

Kjnoue.B i.ie cjiOBa: jrainaHHHKH, yp6aHO(])Jiopa, xaKCOHOMHHecKHH cocTaB, ropo.aa, Pocchh. 

B HacToamee BpeMa 6oTaHHKH aKTHBHO 3aHHMaiOTca H3yneHHeM yp6aHO(J)Jiop co- 
cy^HCTbix pacTeHHH no Been Pocchh, hto no3BOJiHJio bbwbhtb pa# 3aK0H0MepH0CTeH 
h npoBecTH pa# o6o6meHHH .zyia pa3Hbix pernoHOB. O^HaKo no£o6Hoe Hccne^OBaHHe 
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r opOACKHX JIHXeHO(J)JIOp AO CHX nop He npOBOAHJIOCb, HTO nOCJiy)KHJIO OAHHM H3 OCHO- 
B aHHH win npoBeAeHHB HacToameii pa6oTbi. npeo6jiaAaiomafl nacTb HaceJieHHa Poc- 
chh (73 %) )KHBeT b ropoAax, npHHeM 70 % ropoACKHx noceneHHH pacnoji05KeHbi b eBpo- 
neHCKOH nacra cTpaHbi. npoBeAeHHbie HaMH HccjieAOBamni no mynenmo jiHxeHO(])Jio- 
pbi ropoAOB EBponencKon Pocchh aojdkhbi BOcnojiHHTb AaHHbin npo6en h bbhtbcb 
ochoboh nocjieAyiOLuero MOHHTopimra. 

LJejibio pa6ora ABJisuiacb pa3HOCTopoHHaa xapaKTepncTHKa jiHxeHO(J)jiopbi ropoAOB 
EBponencKon Pocchh, BbiacHeHHe ee coBpeMeHHoro coctobhhb h AHHaMHKH H3MeHe- 
HHH, BBWBJieHHe OCHOBHbIX 3aKOHOMepHOCTeH pacnpeAeJieHHH JlHUiaHHHKOB, CBB3aHHBIX c 
OCo6eHHOCTBMH TOpOACKHX yCJIOBHH. R aHHaa UaCTb paOoTBI nOCBBLUeHa TaKCOHOMH- 
necKOMy aHajiH3y o6meii yp6aHOJiHxeHO(J)jiopbi EBponencKOH Pocchh. 


MaTepnajibi h mctoabi 

Ochobhbim MaTepnanoM nocjiyacHJiH c6opbi h HccjieAOBaHHa aBTopa, npoBeAeHHbie 
HaHHHaa c 1973 r. Ha TeppHTopHH 44 ropoAOB h 6 «6bibuihx ropoAOB» EBponencKOH 
Pocchh. Ebijio coOpaHo h onpeAejieHo CBbirne 15 tbic. o6pa3ijOB JlHUiaHHHKOB. Bcero 
>Ke, c yneTOM jiHTeparypHbix (MajibimeBa, 20046) h rep6apHbix (MajibimeBa, 20006, 
2002) AaHHbix, HccneAOBaHHeM oxBaueHo 107 ropoAOB, pacnojioaceiiHbix b 36 peraoHax 
Pocchhckoh OeAepaii,HH b pa3Hbix 30Hax pacTHTejibHocTH (MajibimeBa, 2005; Malyshe¬ 
va, 2005). Ebijih H3yneHi>i KOJUieiojHH JlHUiaHHHKOB pnj& OTeuecTBeHHbix h 3apy6e)KHbix 
rep6apneB: Tep6apra EoTaHHuecKoro HHCTHTyra hm. B. JI. KoMapoBa (EHH) PAH (LE), 
Ka(J)eApi>i 6oTaHHKH C.-neTep6yprcKoro yHHBepcHTeTa (LECB), Ka(J)eApM 6oTaHHKH 
Ka 3 aHCKoro rocyAapcTBemioro yHHBepcHTeTa (KAZ), MocxoBCKoro rocyAapcTBemioro 
yHHBepcHTeTa hm. M. B. JIoMOHOcoBa (MW), rep6apHH JIa6opaTopHH 6HOHHAHKaijHH 
HHCTHTyTa npo6jieM 3KOJiorHH h obojiiouhh (MocKBa), TapTycxoro yHHBepcHTeTa (3c- 
tohhh) (TU), EoTaHHnecKoro uy3Qn XejibCHHKCKoro yHHBepcHTeTa (Ohhjuihahji) (H), 
ynncajibCKoro yHHBepcHTeTa (UlBeumi) (UPS). HccjieAOBaHHfl npoBOAHJiH c yueTOM 
aAMHHHCTpaTHBHbix rpaHHij, ropoAOB (MajibimeBa, 1999a, 2003a, 6, 2004a). 

H3yneHHe JlHUiaHHHKOB ropoAOB npoBOAHJiocb MapuipyrabiM mctoaom b coueTaHHH 
c MeTOAOM CeTOHHOTO KapTHpOBaHHB. TeppHTOpHB KpynHeHUIHX, KpynHBIX h 6ojh>uihx 
TO pOAOB pa36HBaJiaCb Ha KBaApaTbl CO CTOpOHOH 1 KM, TeppHTOpHH MaJIbIX H «6bIBUIHX» 
ropoAOB — Ha KBaApaTbi co CToponon 200 m. BHyrpn KaacAoro KBaApara perHCTpnpoBa- 
JiHCb bhaoboh cocTaB JlHUiaHHHKOB, npoeKTHBHoe noKpbiTHe, npHypoueimocTb K Cy6cT- 
paTaM h MecToo6nTaHHBM. TiAarejibHo HccjieAOBajincb pa3JiHUHbie cy6cTpaTbi — Kopa 
AepeBbeB, (JjyHAaMeHTbi 3AaHHH, nouBa, raniomaa ApoBecHHa, )KeJie3o6eTOHHbie kohct- 
pyKUHH H T. n. EblJIH H3yneHbI JIHUiaHHHKH pa3JIHHHbIX 3JieMeHTOB TOpOACKOTO JiaHA- 
nia(J)Ta: HCTopnuecKHx h coBpeMeHHbix caAOB h napKOB, b tom uncjie ap6opeTyMOB, 
HeKponojien, TpaHcnopTHbix MarHCTpajien, Ha6epe)KHbix, )khjibix KBapTajioB, npo- 
MbiuuieHHOH 30 hm, jieconapKOB, TeppHTopHH caHaTopneB h KypopTOB, HayuHbix ropoA- 
kob. HanpHMep, b C.-neTep6ypre Obijih H3yneHbi JIHUiaHHHKH 76 HCTopnuecKHX caAOB h 
napKOB, 75 coBpeMeHHbix caAOB, napKOB, 6yjibBapoB, 3 ap6opeTyMOB, 26 HeKponojien, 
54 Ha6epe)KHbix (o6men npoTB5KeHHOCTbio 126 km), )KHjibix KBapTajioB, TpaHcnopTHbix 
MarHcrpajieH, ynacTKH, npnjieraiomHe k 58 cTaHUHBM MeTponojiHTeHa h t. a* (Majibmie- 
Ba, 2003a). 

HcCJieAOBaHHB JlHUiaHHHKOB CpeAHeBeKOBbIX KpenOCTeH KaK HCTOpHHeCKHX UeHT- 
Pob o6pa30BaHHH ropoAOB npoBOAHJincb Ha TeppHTopHH 11 cpeAHeBeKOBbix KpenocTen, 
pacnojio)KeHHbix b npeAejiax JleeHHipaACKOH (Opemex, CTapa^ JIaAora, Konopbe, Bbi- 
SoprcKHH 3aMOK, Kopejia, TnBepcKHH ropoAOK, HBaHropoACKaa KpenocTb), HeKOB- 
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CKOH (IICKOB, CTapLIH H36opCK), HOBTOpOACKOH (HOBropOACKHH KpeMJIb), BoJIOrOA- 
ckoh (KHpHJiJio-Bejio3epcKHH MOHacTbipt) o6nacTBx (MajibimeBa, 19996, 2000a). 

XapaKTepHOH uepTOH ropoACKHX (J)jiop bbjmctcb 3HauHTejibHoe yuacrae HHTpoAy- 
ueHTOB — ApeBecHbix pacTeHHH Hcnojib3yeMbix b 03ejieHeHnn. IIoaTOMy cneunajibHo 
H3yuajiHCb jiHinaHHHKH Ha 3K30Tax (Malysheva, 1994; MajibimeBa, EyjibirnH, 1996; Ma- 
jibimeBa h AP-, 1995; MajibimeBa, CBB3eBa, 1995) b 6oTaHHuecKHx caAax, A^HAponap- 
xax, nHTOMHHKax, ropoACKHX nocaAKax, Ha npnycaAe6Hbix yuaencax. TaK)Ke Gbijih npo- 
BeAeHbi cneunajibHbie HCCJieAOBaHHB h c6op JiHuiaHHHKOB Ha nnoAOBbix AepeBbax h xy- 
CTapHHKax b pa3Hbix peraoHax CTpaHbi (JleHHHipaACKaB, IIcKOBCKaB, HoBropoAcxan, 
HBaHOBCKaa, BojioroAcxan o6jiacra, Pecny6nHKa TaTapcTaH) (MajibimeBa, 2003b). 

B pa6oTe npHMemijiHCb mctoabi cpaBHHTenbHOH (J)jiophcthkh, Hcnojib30BajiHCb xap- 
Torpa(J)HHecKHe h HCTopHxo-apxHBHbie MaTepHanbi. Ilpn o6pa6oTKe co6paHHoro Ma- 
TepHana npHMemuiHCb mctoabi MareMaTHuecKOH CTaracraKH (pacueT K03(J)(J)HUHeHTOB 
cxoACTBa CBepeHceHa—HexaHOBCKoro, paHroBOH KoppejwuHH CnHpMeHa). OnpeAene- 
HHe JiHuiaHHHKOB npoBOAHJiocb b na6opaTopHbix ycjioBHBx c npHMeHeHHeM o6menpn- 
HflTbix mctoahk (Mop^onorauecKoro, aHaTOMHHecKoro, 6noxHMHHecKoro mctoaob) b 
JIa6opaTopHH jiHxeHOJiorHH h 6pHOJiorHH EHH PAH (C.-neTep6ypr). npH 3 tom 
H cnojib30BajiHCb onpeAenHTenH h cHCTeMarauecKHe cboakh no OTAenbHbiM CHCTeMara- 
HeCKHM rpynnaM JIHUiaHHHKOB. UlHpOKO npHMeHBJICB MeTOA HAeHTH(J)HKaUHH BHAOB c 
npHBJieneHHeM rep6apHa. OGbcmbi nopBAKOB, ccmchctb h poaob cooTBeTCTByiOT CHCTe- 
m q Ascomycota, npeAJio)KeHHOH O. E. Eriksson c coaBT. (Outline of Ascomycota, 2004). 
npH paccMOTpeHHH npHyponeHHocTH ropoAOB k onpeAeneHHbiM 30HaM pacTHTejibHocra 
yuHTbiBanacb KapTa «3 ohbi h ranbi noBCHOcra pacTHTejibHocra Pocchh h conpeAenb- 
hmx TeppHTopHH» (M., 1999) h jiereHAa k Heii. TpaHHUbi eBponeiicKOH uacra Pocchh 
npHHBTbi comacHO «®jiope Boctohhoh EBponbi» (2001). Ha3BaHHfl bhaob JiHuiaHHHKOB 
AaHbi cornacHO pa6oTe R. Santesson c coaBT. (2004). 


Pe3yjii>TaTi>i h oGcyxcAeime 

JlHxeHO(J)Jiopa ropoAOB OKa3anacb 6oraue, hqm mo)kho 6buio o)KHAarb. YpoBeHb ee 
bhaoboto pa3HOo6pa3Hn AOcraraeT 604 bhaob H3 162 poaob h 54 ceMencTB. CncTeMaTH- 
uecxaa crpyKTypa jinxeHO(J)Jiopbi ropoAOB EBponeiicKOH Pocchh 0Ka3anacb AOCTaTOUHO 
cjio5khoh. OHa OTpa)KaeT kzk reorpa(J)HuecKHe oco6chhocth pernoHa — 30HanbHOCTb 
pacTHTenbHocTH, Tax h cneuH(J)HKy ropoACKHX ycjiOBHH — npeo6jiaAaHHe b cocTaBe 
(J)jiopbi poaob, npeACTaBJieHHbix He6ojibuiHM hhcjiom bhaob: 83 poAa (50.6 %) coAep- 
)xaT no 1 BHAy. 

MHoroo6pa3He bhaob JiHuiaHHHKOB H3yneHHbix ropoAOB npeACTaBJieHo 2 OTAena- 
mh — noAaBJunomaii nacTb bhaob othochtcb k OTAeny Ascomycota (603 BHAa, hjih 
99.8 %) h JiHuib 1 bha — k OTAeny Basidiomycota. OcHOBy (jmopbi JiHuiaHHHKOB ropo¬ 
AOB cocTaBJiniOT bhabi KJiacca Lecanoromyces (553 BHAa, hjih 91.5 % ot o6mero uncjia 
bhaob). 3HauHTejibHO MeHee npeACTaBJieHbi KJiaccbi Arthoniomycetes (14 bhaob), Chae- 
tothyriomycetes (12 bhaob), Dothideomycetes (4 BHAa). H3 13 nop^AKOB, o6beAHHnio- 
iahx Bee BHAOBoe pa3Hoo6pa3He JiHuiaHHHKOB ropoAOB EBponeiicKOH Pocchh, HanGonee 
3HanHMO — 502 BHAa (83 %) — npeACTaBJieH nopnAOX Lecanorales , hto bbjibctcb xa- 
paKTepHOH nepTOH rojiapxTHuecKHX (Jmop. flanee no uncjiy bhaob pacnonaraiOTCB no- 
p^AKH Arthoniales (14 bhaob), Pertusariales (13), Verrucariales (12), Agyriales (12). 
nop^AKH Mycocaliciales, Trichotheliales npeACTaBJieHbi oahhm bhaom Ka)KAbiH. 

CpeAH ceMencTB Han6ojiee KpynHbiMH bbjibiotcb Parmeliaceae (90 bhaob), Le- 
canoraceae (72), Ramalinaceae (47), Cladoniaceae (46 bhaob) h Physciaceae (37) 
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TABJIMUA 1 

CocTaB BejiymHX ceMencTB jmxeHCxjxriopM ropoaoB EBponeiicKOH Pocchh 


MecTo 

CeMencTBO 

Hhcjio bhaob 

Aoah BHAOB, % 

Hhcao POAOB 

1 

Parmeliaceae 

90 

15.0 

32 

2 

Lecanoraceae 

72 

11.9 

10 

3 

Ramalinaceae 

47 

7.9 

13 

4 

Cladoniaceae 

46 

7.6 

1 

5 

Physciaceae 

37 

6.1 

9 

6 

Teloschistaceae 

25 

4.1 

3 

7 

Hymeneliaceae 

22 

3.6 

5 

8 

Lecideaceae 

21 

3.5 

2 

9 

Porpidiaceae 

19 

3.1 

7 

10 

Rhizocarpaceae 

18 

3.0 

2 

11-13 

Umbilicariaceae 

16 

2.6 

1 


Collemataceae 

16 

2.6 

2 


Stereocaulonaceae 

16 

2.6 

2 

14 

Acarosporaceae 

14 

2.3 

3 

15-16 

Peltigeraceae 

13 

2.2 

1 


Pertusariaceae 

13 

2.2 

2 

17-18 

Verrucariaceae 

12 

2.0 

6 


Agyriaceae 

12 

2.0 

6 


Bcero 

509 

84.3 

107 


(Ta6n. 1). Ohh abjuiiotcji BeAymHMH b jiHxeHO(J)jiope ropoAOB h cocraBJunoT ee iiApo. 
Cpe^Hee hhcjio bhaob b ceMencTBe (b/c) — 11.2. YpoBeHb bhaoboto 6oraTCTBa 
Bbirne cpe^Hero HMeiOT 18 ccmchctb: Parmeliaceae , Lecanoraceae , Ramalinaceae , 
Cladoniaceae , Physciaceae , Teloschistaceae , Hymeneliaceae , Lecideaceae , Porpidia - 
ceae, Rhizocarpaceae h AP- Ohh C0Aep)KaT 509 bhaob, hjih 84 % ot o6mero nncjia 
bhaob. Ha ocTajibHbie 36 ccmchctb npHXOAHTCB 95 bhaob, hjih 16 % ee bhaoboto co- 
CTaBa. 

HajiHHHe b cocTaBe BeAymnx ceMencTB jiHxeHO(])Jiopi>i, a TaK)Ke bbicokhh paHr b 
cneKTpe ceMencTB Parmeliaceae , Lecanoraceae , Cladoniaceae , Physciaceae (BMecTe 
OHH oGteAHHHIOT 245 BHAOB, 40.1 % BCeX BHAOB (J)JIOpbl) THnHHHBI AJM <])JIOp JIHHiaHHH- 
KOB TeppHTOpHH yMepeHHBIX IHHpOT FoJiapKTHKH. HpeACTaBHTeJIH AaHHBIX CeMeHCTB 

ABJunoTca 3nH(J)HTaMH jih6o nacTo BCTpenaiOTCB y ocHOBaHHa AepeBteB (Cladonia ). Ejia- 
roAapa CBoeMy MaccoBOMy pacnpocTpaHeHHio 3 th TaKCOHbi bxoaat b hhcjio BeAyiAHX 
ceMencTB perHOHajibHbix h jioKajibHbix jinxeHO(J)Jiop (,3(oM6poBCKafl, 1970; CeAejibHH- 
KOBa, 1994a, 6; 2001; OaAeeBa h AP-, 1997). Bbicokhh ypoBem> 6nopa3Hoo6pa3HB b ce- 
MencTBax Parmeliaceae , Cladoniaceae , Physciaceae , Peltigeraceae CBHAeTejibCTByeT 
o 6ojibihoh pojiH 6opeajii>Horo 3JieMeHTa b HccjieAyeMOH (Jmope. OcoGchhoctbio apKTH- 
necKHx (TyHApoBbix) JiHxeHO(J)Jiop HBJineTCfl BbicoKoe nojio)KeHHe ceM. Stereocaulo- 
naceae. /JocTaTOHHO BbicoKoe noji05KeHHe ceM. Acarosporaceae (14 bhaob) xapaKTep- 
ho AJifl JiHxeHO(J)Jiop apHAHbix o6jiacTen ceBepHoro nojiymapra (CeAejibHHKOBa, 1994a; 
rojiy6KOBa, 2001; BeAeHeeB, 2001), hto o6ycjiOBJieHo pacnojioaceHHeM paAa ropoAOB b 
CT enHOH h nycTMHHOH 30Hax. CneuH(J)HHecKOH ocoGchhoctbio jiHxeHO(J)jiop CpeAH3eM- 
HOMopcKOH o6jiacTH bbjibctcb HajiHHHe b cocTaBe BeAymnx ceMencTB Ramalinaceae h 
Collemataceae (rojiy6KOBa, 1983). B cneKTpe ceMencTB yp6aHOJiHxeHO(J)Jiopi>i 3 th ce- 
MencTBa 3aHHMaiOT AOCTaronHo BbicoKoe nojio)KeHHe. TaKHM o6pa30M, bo (JmopncTH- 
HecKOM cneKTpe jinmaHHHKOB ropoAOB EBponencKOH Pocchh coneTaiOTCn nepra, xa- 
paKTepHbie jyix TyHApoBbix, 6opeajn>Hi>ix, apHAHbix, cpeAH3eMHOMopcKHX jiHxeHO(])Jiop 
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r onapKTHKH, hto yKa3biBaeT Ha reTeporeHHOCTb cocTaBa jiHxeHO(J)Jiopbi ropo^OB h OTpa- 
)KaeT 30Hajn>Hbie nepTbi. 

Cpe^Hee hhcjio po^OB b ceMeHCTBe (p/c) — 3.0. YpoBeHb 6orarcTBa, paBHbrn h Bbirne 
cpe^Hero, hmciot 14 ccmchctb, nepBoe mccto cpe^H KOTopbix 3aHHMaeT ceM. Parmelia- 
ceae (32 po#a). R anee cjieAyiOT ceMeHCTBa Ramalinaceae (13), Lecanoraceae (10), 
Physciaceae (9), Porpidiaceae (7), Verrucariaceae (6), Agyriaceae (6), Hymenelia- 
ceae (5), Pannariaceae (4), Icmadophilaceae (4), Fuscideaceae (3), Gyalectaceae (3), 
Acarosporaceae (3), Teloschistaceae (3). BMecTe ohh co#ep)KaT 364 BH#a, hjih 60.3 % 
ot o6mero nncjia bh^ob. 

CeMeHCTB, HaCHHTBIBaiOHJHX 1 pOA, B JIHXeHO(J)JIOpe — 28, HTO COCTaBJiaeT 6oJIbme 
nojiOBHHM ot o6mero nncjia ccmchctb (52 %). Ha hx aojiio npHXOAHTca 123 BH#a, hjih 
20.4 % Bcex bh^ob jiHxeHo^Jiopbi. nepBoe mccto cpe^H ccmchctb, npe£CTaBJieHHbix 
oahhm po^OM, npHHafljioKHT ceM. Cladoniaceae (46 bh^ob). no^aBJiaiomee 6ojiluihh- 
ctbo bh^ob po#a Cladonia aBJiaeTca anHreHHbiMH jiHiiiaHHHKaMH. 0,zjHaKo b ropo^cKHx 
yCJIOBHBX OHH HaCTO npOH3paCTaiOT B KOMJieBOH HaCTH AepeBbeB. 3HaHHTejIBHO MCHb- 
ihhm hhcjiom bh^ob npe£CTaBJieHbi ceMencTBa Umbilicariaceae (16 bh^ob), Peltigera- 
ceae (13), Micareaceae (10). 

B cocTaBe (jniopbi ropo^OB EBponencKOH Pocchh HacnHTbiBaeTca 162 po#a jinman- 
hhkob. Cpe^Hee hhcjio bh^ob b po#e (B/p) — 3.7. Bo (Jmope JiHinaHHHKOB ropo^OB EBpo- 
nencKOH Pocchh 42 po#a hmciot noKa3arejib Bbirne cpe^Hero. Bmcctc ohh HacnHTbiBa- 
k)t 430 bh^ob, hjih 71.2 % Bcex bhaob jiHxeHO(J)Jiopi>i. HanGojiee KpynHbiMH no HHCJiy 
bh^ob HBJunoTCJi po^bi Lecanora, Cladonia, Caloplaca, Lecidea, Aspicilia, Rhizocarpon, 
Umbilicaria, Melanelia, Stereocaulon, Peltigera, Ramalina, npHHeM nepBbie 10 po/jOB 
oxBaTbraaiOT 36.3 % bh^oboto cocTaBa (Jmopu (Ta6ji. 2). 78 po^OB co#ep)KaT no 1 BH#y 
Ka5KABIH, HTO COCTaBJiaeT nOHTH nOJIOBHHy (48 %) BBIBBJieHHBIX pO£OB JIHXeHO<j)JIOpbI. 

Bcero jihhib 15 po^OB (9.3 %) co^epacaT b cbocm cocTaBe 10 h 6ojiee bhaob. Bo (Jmopn- 
cranecKOM cneKTpe po^OB JiHinaHHHKOB ropo^OB coneTaiOTCB Hepra, xapaKTepHbie jyw 
6opeajibHbix (. Bryoria, Usnea ), TyH/jpoBbix {Stereocaulon) h apn^Hbix {Aspicilia, Calo¬ 
placa, Acarospora ) jiHxeHO(J)jiop, hto noATBepacaaeT reTeporeHHOCTb cocTaBa (jmopbi 
JiHinaHHHKOB ropo^OB. noAo6HaB oco6eHHOCTb npocjioKHBaeTCB h b cocTaBe yp6aHO- 
(J)jiop cocy^HCTbix pacTeHHH (TepexHHa, 2000; AHTHnHHa, 2002). OijeHKa (jwiopHCTHne- 
ckoto 6oraTCTBa jiHxeHO(J)Jiopbi ropo^OB noKa3ajia, hto b ropo^ax BCTpenaeTca 6ojiee 
nOJIOBHHbl (55 %) BHAOB JIHUiaHHHKOB (604 BH#a), H3BeCTHbIX B HaCTOflHjee BpeMH RJVL 
EBponencKOH Pocchh (1105 bh^ob, yKa3biBaeMbix b «Onpe£ejiHTejiax» JiHinaHHHKOB 
CCCP h Pocchh (1971 — 2004)). 3to coBna^aeT c mhchhcm o bbicokom ypoBHe bh#o- 

BOTO pa3H006pa3HH yp6aHO(J)JIOp B OTHOIHeHHH UBeTKOBbIX paCTCHHH (UlIbMHHCKHX, 
HImh^t, 1994; Hjibmhhckhx, 1998). Topo^a no CBoeMy reorpa<j>HnecKOMy nojioaceHHio 
npHyponeHbi k CTbixaM ecTecTBeHHbix BbmejiOB cyrnn pa3JiHHHoro paHra, r#e bhaoboc 
pa3HOo6pa3ne noBbimeHO H3HanajibH0 (Ajicxhh, 1947; Mhjibkob, 1973; Hjibmhhckhx, 
1998; AHTHnHHa, 2002). 

HanGojibrnee hhcjio bhaob JiHinaHHHKOB (351) BCTpeneHO b Majibix ropo^ax, hto, 
nO-BHAHMOMy, oGmCHBCTCB HaHMeHbUIHM aHTpOnOreHHbIM B03AeHCTBHeM Ha JIHHiaH- 
hhkh. Ha BTopoM MecTe no BH^OBOMy 6oraTCTBy hbxoottcb MeranojiHCbi (315 bhaob). 
Ejiaro^apB 6ojibinoMy pa3Hoo6pa3Hio 3KOTonoB Ha ropoACKHx TeppHTopn^x cos^aiOT- 
ca cneuH(J)HHecKHe 3KOJiorHnecKHe hhuih, KOTopbie o6ecneHHBaiOT npoH3pacTaHHe 
caMbix pa3Hbix no 3KOJiorHnecKHM Tpe6oBaHHBM pacTeHHH. npoMOKyTOHHoe nojio- 
)KeHHe 3aHHMaiOT KpynHeHuiHe (253 BH^a), KpynHbie (189) h Gojibinne (122 BH#a) ro- 
po,qa, b KOTopwx xoporno pa3BHTbi npoMbiuiJieHHOCTb h TpaHcnopT. MeHee Bcero 
JiHinaHHHKOB ( 68 ) HaHAeHo Ha TeppHTopnax ropo^OB, yTpaTHBiHHX cboh ropo^cKOH cTa- 
Tyc («6biBuiHe» ropo^a). O^HaKo no bh^oboh HacbimeHHocTH po^OB (cpe^Hee hhcjio 
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TABJIHUA 2 


CoctaB BeaymHx ponoB jiHxeHocJwiopbi roponcm Ebpoiichckom Pocchh 


MecTO 

Pofl 

HHCJIO BHflOB 

Aojih ot o6mero 
HHCJia BHAOB, % 

1-2 

Lecanora 

46 

7.6 

1-2 

Cladonia 

46 

7.6 

3-4 

Caloplaca 

18 

3.0 

3-4 

Lecidea 

18 

3.0 

5-6 

Aspicilia 

17 

2.8 

5-6 

Rhizocarpon 

17 

2.8 

7 

Umbilicaria 

16 

2.6 

8-9 

Melanelia 

14 

2.3 

8-9 

Stereocaulon 

14 

2.3 

10-11 

Peltigera 

13 

2.1 

10-11 

Ramalina 

13 

2.1 

12-13 

Bryoria 

11 

1.8 

12-13 

Bacidia 

11 

1.8 

14-15 

Collema 

10 

1.7 

14-15 

Micarea 

10 

1.7 

16-19 

Acarospora 

9 

1.5 

16-19 

Rinodina 

9 

1.5 

16-19 

Pertusaria 

9 

1.5 

16-19 

Lecania 

9 

1.5 

20-21 

Physcia 

8 

1.3 

20-21 

Cetraria 

8 

1.3 

22 

Porpidia 

7 

1.3 

23-28 

Arthonia 

6 

1.0 

23-28 

Lecidella 

6 

1.0 

23-28 

Usnea 

6 

1.0 

23-28 

Physconia 

6 

1.0 

23-28 

Leptogium 

6 

1.0 

23-28 

Chaenotheca 

6 

1.0 

29-33 

Xanthoria 

5 

0.8 

29-33 

Miriquidica 

5 

0.8 

29-33 

Xanthoparmelia 

5 

0.8 

29-33 

Phaeophyscia 

5 

0.8 

29-33 

Fuscidea 

5 

0.8 

34-42 

Verrucaria 

4 

0.7 

34-42 

Opegrapha 

4 

0.7 

34-42 

Candelariella 

4 

0.7 

34-42 

Neofuscelia 

4 

0.7 

34-42 

Bellemerea 

4 

0.7 

34-42 

Nephroma 

4 

0.7 

34-42 

Ochrolechia 

4 

0.7 

34-42 

Parmelia 

4 

0.7 

34-42 

Buellia 

4 

0.7 


Bcero 

430 

71.2 


bh#ob b po#e — 2.4) m HHbie TeppHTopHH 6jih3kh k KpynHbiM (2.6) h cpe^HHM (2.6) ro- 
po^aM. 

TopoACKHe jiHxeHO(J)jiopi>i HBJimoTcn o6eAHeHHbiM BapnaHTOM ecTecTBeHHbix (Jmop. 
Cpe^Hee hhcjio bh^ob jiHiuaHHHKOB b po^e flJin ropo£CKHX jiHxeHcxJmop cocTaBJiaeT 3.7, 
hto non™ b 2 pa3a MeHbine noKa3aTejui (7.2) rjw Been jiHxeHcxJmopbi EBponeHCKOH 
Pocchh. 


1839 



3aKJiK)HeHHe 


JlHxeHO(j)Jiopa ropo^OB EBponencKOH Pocchh, BonpeKH cjioKHBineMyca mhchhio, 
b uenoM aobojibho 6oraTa h pa3HOo6pa3Ha. OHa co£ep)KHT 604 bhj & JiHinaHHHKOB H3 
162 po^OB, 54 ceMencTB h 13 nop$mKOB. CHCTeMaranecKaB CTpyKTypa o6meii yp6aH0- 
jiHxeHO(J)Jiopi>i AOCTaTOHHo cjio)KHa h reTeporeHHa. OHa OTpa)KaeT reorpa(J)HHecKHe oco- 
6eHHOcra peraoHa (30Hajn>H0CTb pacTHTejibHocra) h bjihahhc ropoACKHX ycjiOBHH. 
CneuH(J)HKa ropoACKHX ycjiOBHH npoBBJiaeTca npeo6jia,qaHHeM b cocTaBe (Jmopbi po^OB, 
npeACTaBJieHHbix He6ojibiiiHM hhcjiom bhaob. 78 po^OB (48 %) coAepacar no 1 Bimy. 
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SUMMARY 

In 107 cities of the European Russia 604 lichen species were found (over 50 % species known 
from this territory). The taxonomic analysis of the urban lichen flora is given. 
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npHBo,zniTCJi CHCTeMaTHHecKax, 6HOMOp(])OJiorHHecKafl h reorpa({)HHecKaji xapaKTepHCTHKH BbicoKorop- 
hoh ({)jiopbi xp. KeTMeHb. BbixBJieHO 516 bh^ob cocyzmcTbix pacTeHHH, aHajiH3HpyeTca hx cocTaB. 

KjnoneBbie cjioBa: (Jmopa, cocyzmcTbie pacTeHHx, xp. KeTMeHb, CeBepHbiH TflHb-IUaHb. 

fljIH BBWBJieHHH COCTOUHHH COBpeMCHHOH (J)JIOpbI OT^eJIbHblX MaJIOH3yHeHHbIX paHO- 
hob CeBepHoro TaHb-UIaHn HaMH npoBOAHJiHCb 6oTaHHKO-reorpa(J)HHecKHe HCCJie£OBa- 
hhb noAHHTM xp. KeTMeHb c 2003—2005 it. 

Xp. KeTMeHb BBJuieTCfl caMbiM boctohhbim H3 xpe6TOB ceBepHbix ueneH TaHb-UIaHa 
(cm. pHcyHOK). Oh pacHjieHaeTca Ha pa# Ayroo6pa3Hbix xpe6TOB, oOpameHHbix bbi- 
nyioiocTbio k ceBepy, HaHOonee ceBepHbiM h jyiHHHbiM aBJiaeTca coOctbchho KeT- 
MeHbCKHH xp. Topbi npocrapaiOTca b ihhpothom HanpaBJieHHH, r#e npoTiDKeHHocTb hx 


3 EoTaHHnecKHH xcypHaji, Ns 12, 2006 r. 
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PaHOH HCCJie^oBaHHJi xp. KeTMern.. 


b npe^enax TpppHTopHH Ka3axcTaHa cocTaBJineT 300 km, a innpnHa 40—50 km. Bbicman 
TOHKa xp. KeTMeHb — 3638 m Ha yp. m. — Haxo£HTca b boctohhoh nacTH, y rocyzjapcT- 
BeHHOH rpaHHUbi. Ha ceBepe xp. KeTMeHb cnycKaeTcn pB^OM CTyneHnaTbix c6pocoB b 
HjiHHCKyio Bna^HHy, ceBepHee KOTopon B03BbimaeTCfl ropHtm MaccHB ^ncyHrapcKoro 
AnaTay, Ha 3ana^e oh rparoraHT c ropaMH KyjiyKTay, KOToptie b cboio OHepe/jb coe#HHfl- 
k)tcb c KyHren AnaTay. Ha lore KeTMeHbCKHe ropbi orpaHHneHbi o6uihphoh Mencrop- 
hoh KereHo-TeKeccKOH Bna^HHOH, r#e c ceBepa xp. KeTMeHb nonHocTbio 3aKpbiBaeT 
KereHCKyio AOJnmy, a Ha boctokc npo^onncaiomHHCfl b KHTae h nepexo/jnmHH b rop- 
Hyio CHCTeMy.TeMepnHKa, cnraaiomerocfl c chctcmoh rop Eopo-Xopo. BepuiHHbi rop 
xp. KeTMeHb He ^ocraraiOT chctoboh jihhhh h He hmciot ne^HHKOB h tojibko Koe-r^e 
neTOM coxpamnoTcn He6ojii>mHe nepeneTKH CHera. 

BbicoKoropHOH nacra 3TOTO xpe6xa xapaKTepHO nacToe o6HanceHHe bmxoaob 
KopeHHbix nopoA- B KeTMeHe BepuiHHbi rop nnocKHe h no hhm npononceHbi iponu, 
ecTb KOJiecHan .zjopora nepe3 nepeBan KeTMeHb. Ckjiohbi rop Kpyrae, ceBepHtm ckjioh 
xp. KeTMeHb pacHjieHeH rycTOH ceTbio peHHbix aojihh, a kwkhmh 6onee cKanncTbiH, 
KpyTO,, 6e3 npe^ropHn na/jaeT k o6uihphoh KereHO-TexecKOH Bna^HHe, oxnenmomeH 
xp. KeTMeHb ot boctohhoh nacra TepcKen AnaTay (TIoHBbi..., 1962). 

PenHan ceTb Hccne^yeMoro panoHa pa3BHTa HepaBHOMepHO. C ceBepHbix CKnoHOB 
xp. KeTMeHb c6eraiOT MHoroHHcneHHbie MenKHe noTOKH, KOHnaiomHecn Ha no^ropHOM 
nnaTO. TaKHX peK OHem> mhoto, HecKonbKO #e cbtkob, ho Bee ohh H3-3a He6oni>moH bbi- 
cotbi 3Toro xpe6Ta cpaBHHTenbHO ManoBOAHbi. TonbKO bcchoh bo BpeMn CHeroTanHHn 
ohh npHo6peTaiOT xapaKTep 6ypHbix ceneBbix noTOKOB, HaKannHBaiomHX 6om>uiHe ko- 
Hycbi Bbmoca B^onb ceBepHoro noAHonaw KeTMeHbCKoro xp. JleTOM ohh HccnKaiOT cpa- 
3y ace npn Bbixo^e H3 ropHbix ymenHH, a .zjanbme npoTnrHBaiOTcn TonbKO nnuib KaMeHH- 
CTbie cyxne pycna, nonra nHiueHHbie MenK03eMa h pacTHTenbHocra. 3a o6uihphoh no- 
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J 10 C 0 H npOJIIOBHaJIbHLIX HaHOCOB (J)HJlLTpaUHOHHLie BOABI nOAXOABT K nOBepXHOCTH, 
0 6ycJiOBJiHBaB 3a6ojiaHHBaHHe h 3acojieHHe mccthocth (A6ojihh, 1930). 

Ha KD5KHOM CKJIOHe Xp. KeTMeHB BCe BOABI CoOnpaiOTCB B oOniHpHyK) TeKTOHHHe- 
cnyio BnaAHHy, KOTAa-TO OBiBinyio 03epoM, noA Ha3BaHneM aojihhbi UlanKyAycy. Han- 
6oJiee KpynHBie peKH (AnHHaxo, Ulymcap, /(apABiMTBi, Hyjiax, TerepMeHb, TeMepjiHK, 
EoryTBi, XacaH h AP-) xp. KeTMeHB npeACTaBJimoT jieAHHKOBBie u,npKn c otbcchbimh 

CTeHKaMH BBICOTOH OKOJIO 200 MHC IIJIOCKHM AHOM, TAe HU7KQ, Ha npOTJDKeHHH 2-4 KM, 

peKH TexyT no A«y TporoB. Kohchhbix MopeH Ha hx noBepxHocra He coxpaHHjiocB. Co- 
BpeMeHHBiH pa3MBiB yHHHTO)KHJi npoAOjraeHHe TporoB h (JmiOBHorjnmHajiBHBix Teppac, 
n b cpeAHen CBoefi nacra peKH TexyT b rnyOoKHX thhhhho 3po3hohhbix ymejiBBx (Pbi- 
6hh, lOHycoB, 1952). 

Xp. KeTMeHB CJIO)KeH HHTpy3HBHBIMH nOpOAaMH (p030BaT0-CepBIMH H CBeTJIO-CepBI- 
MH rpaHHTaMH, BBIXOABI KOTOpBIX HMeiOTCfl Ha CeBepHOM CKJIOHe Xpe6Ta), a TaK5Ke CBH- 
TaMH 3(J)(J)y3HBHBIX H OCaAOHHBIX nopOA- 

BBicoTHoe pacnpeAejieHHe HexoTopBix bhaob pacTeHHH, xa k npaBHJio, CBircaHo c no- 
aCHOCTBK) AaHHOH TOpHOH CHCTeMBI. H KaK yTKe 6BIJIO OTMeneHO BBIUie, xp. KeTMeHB 
HMeeT ycTynoo6pa3HBiH ceBepHBiH h KpyTOH kwkhbih ckjiohbi. K. B. CraHioKOBHH (1973) 
AJib ceBepHBix ckjiohob bbicokotophh CeBepHoro TaHB-UIaiHi, KyAa bxoaht h HccjieAye- 
mbih HaMH panoH, BBiAejiaeT 2 nonca: none reMHOKpHO(J)HTHBix cpeAHeTpaBHBix jiyroB h 

apHOBBIX CTJiaHHKOB - 2300 - 2800 (3000) M H none 3yKapHO(J)HTHBIX HH3KOTpaBHBIX 

jiyroB, CTenefi h noAyuienHHKOB. 

HccjieAyeMBiH panoH bbicokotophh xp. KeTMeHB HaMH noApa3AejweTCJi Ha ajiBnHH- 
ckhh h cyOajiBnHHCKHH noiica. Hh)khbb rpaHHua cyOajiBnHHCKoro noaca npoxoAHT Ha 
BBicoTe 2800—2700—2600 (2500) m HaA yp. m. IIoBca HHBajiBHBiH h nnmHajiBHBiH, TaK 
xapaKTepHBie rjix Apyrnx xpe6TOB CeBepHoro TaHB-IIIaHJi, b HccjieAyeMOM panoHe ot- 
cyrcTByiOT, 3AecB caMan BBicoKaa TOHKa AOcraraeT 3600 m (ropa He6ecHaa y rocyAapcT- 
BeHHOH rpaHHUBi), ocTajiBHBie 7K e eABa AOcraraiOT 3300 m HaA yp. m. 

IIohbbi BBicoKoropHoro noiica xp. KeTMeHB npeACTaBJieHBi ropHO-JiyroBBiMH h rop- 
HO-JiyroBO-CTenHBiMH ajiBnHHCKHMH h cy6ajiBnHHCKHMH. ropHo-JiyroBBie ajiBnHHCKHe 
noHBBi 3ajieraiOT b npeAejiax bbicot 2800 — 3300 m, 3aHHMaa ceBepHBie ckjiohbi xp. KeT¬ 
MeHB, a ropHO-JiyroBO-CTenHBie 3aHHMaiOT K)5KHBie, ioro-3anaAHBie h ioro-BOCTOHHBie 
CKJIOHBI (IIOHBBI..., 1962). 

Jlp HacTOBiiiero BpeMeHH (J)jiopa xp. KeTMeHB 6BiJia HeAOCTaroHHO H3yneHa. P&h- 
HBie o ero (jmope hmciotcb b pa6oTe M. C. BaHTeHOBa (1985), TAe npHBeAeH cnncoK bh¬ 
aob BBICOKOTOpHOH (J)JIOpBI CeBepHOTO TBHB-UIaHH, H RJVL Xp. KeTMeHB yKa3BIBaeTCH 

443 BHAa. 

B pe3yjiBTaTe o6pa6oTKH co6paHHoro HaMH Marepnajia, a TaoKe rep6apHBix o6pa3- 
AOB, xpaHBiAHXCB b (J)OHAe HHCTHTyTa 6oTaHHKH h (JnrroHHTpoAyKijHH MOH <Pecny6- 
jihkh Ka3axcTaH h aHajiH3a piiAa jiHTepaTypHBix hctohhhkob («®jiopa Ka3ax:cTaHa», 
«OnpeAejiHTejiB pacTeHHH CpeAHen A3hh», «HjuiiocTpHpoBaHHBiH onpeAejiHTejiB pac¬ 
TeHHH Ka3axcTaHa», EaHTeHOB, 1985 h AP-), KacaiomHxcn (J)jioptL3Toro xpe6Ta, 6biji co- 
CTaBJieH CnHCOK BBICOKOrOpHBIX COCyAHCTBIX paCTeHHH xp. KeTMeHB, HaCHHTBIBaiOIAHH 
516 BHAOB, OTHOCBIAHXCB K 228 pOAaM H 57 CeMeHCTBaM. 

CneKTp BBicoKoropHBix bhaob pacTeHHH xp. KeTMeHB no CHCTeMaranecKHM rpyn- 
naM noKa3aji, hto ocHOBy (JmopBi cocTaBJimoT noKpBiToceMeHHBie (Ta6ji. 1). KaK bhaho 
H3 Ta6jl. 1, Ha AOJIIO COCyAHCTBIX CnOpOBBIX H TOJIOCeMeHHBIX npHXOAHTCB 2.4 %. CpeAH 
noKpbiTOceMeHHBix Ha oahoaojibhbic npnxoAHTCB 20.3 % ot o6iAero:HHCjia.(105 bh¬ 
aob), AByAOJiBHBie cocTaBJunoT 77.0 % (397 bhaob). OjiopHCTHHecKaa nponopura wx 
BBicoKoropBB xp. KeTMeHB paBHa 57 : 228 : 516 hjih 1 : 4 : 9, t. e. cpeAHee kojihhcctbo 
Poaob b oahom ceMencTBe paBHO 4, a cpeAHHH ypoBeHB bhaoboto 6oraTCTBa ceMencTB 
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TABJIHUA 1 

PacnpeaejieHHe bhaob pacTeHHH xp. KeTMeHb no CHCTeMaTHHecKHM rpynnaM 


CwcTeMaTHHecKHe rpynnbi 

Hhcjio 

% ot o6mero 

HHCJia BHflOB 

ceMeftcTB 

pOflOB 

BHflOB 

rianopOTHHKOo6pa3Hbie 

5 

5 

7 

1.2 

rojioceMeHHbie 

3 

3 

7 

1.2 

rioKpbiToceMeHHbie: 

49 

220 

502 

97.2 

flByaojibHbie 

42 

178 

397 

77.0 

O^Ho^ojibHbie 

7 

42 

105 

20.3 


paBeH 9, h jimiib b HeMHorux ceMencTBax (Jmopbi kojihhcctbo bh^ob Bbime stoto cpe#- 
Hero noKa3aTejM. Ccmchctb, BKJHonaiomHX o#hh bh#, bo (Jmope BbicoKoropbfl H3ynae- 
Moro panoHa HacHHTbiBaeTCB 15 hjih 26.3 %, a ccmchctb, BKJHonaiomHX o#hh po# — 33 
hjih 57.3 %. H3 hhx HacTOBmHMH MOHOTHiiHbiMH ABJifliOTCfl tojibko 8 : Polygalaceae, 
Adoxaceae, Potamogetonaceae , Ephedraceae , Cupressaceae , Santalaceae , Polemonia- 
ceae h Morinaceae. 

Hhcjio po^OB bh^ob y 10 Be^ymHX ceMencTB npHBe^eHO b Ta6n. 2. ,fl(aHHbie ceMeHCT- 
Ba co#ep 5 KaT b cbocm cocTaBe 6ojiee iiojiobhhm Bcex po^OB (64.8 %) h bh^ob (65.5 %), 
KOToptie BCTpenaiOTCfl bo (Jmope xp. KeTMeHb, Ha ocTaubHbie tk e 47 ceMencTB npnxo- 
HTCB OKOJIO (50 %) pOAOB H (35 %) BHflOB. 

IlepBbie 2 MecTa no 6orarcTBy Rax bh^ob, Tax h po^OB 3aHHMaiOT KpynHeHHiHe b 
ronapKTHKe cqmquctbsl Asteraceae h Poaceae. Ranunculaceae 3aHHMaeT 3-e MecTO, a 
Fabaceae — 4-e ( 3 a cneT noJiHMop(J)Hbix po^OB Astragalus h Oxytropis). EoraTbiMH bh- 
ji&mk OKa3ajiHCb ceMencTBa Rosaceae , Caryophyllaceae h Brassicaceae, hto BBJiaeTca 
THnHHHbiM rjw (Jmopbi JJpeBnero CpeAH3eMb« (KaMenHH, 1973). XapaxTepHo Bbicoxoe 
noJio)KeHHe ceM. Cyperaceae c KpynHeHHiHM po^OM Carex b Bbicoxoropbe xp. KeTMeHb, 
hto yxa3biBaeT Ha nmapKTHHecKHe nepTbi Hccne^yeMOH (Jmopbi, r#e 6ojibme nojiOBHHbi 
bh^ob po#a Carex bbjwiotcb 6opeanbHbiMH. Taxace Hy)RHo otmcthtb 6ojibmoe 3Hane- 
HHe b cjio)KeHHH (Jmopbi BbicoKoropbB xp. KeTMeHb ceMencTB Scrophulariaceae h Apia- 
ceae. Eme 6ojibmee CBoeo6pa3He CTpyiaypbi BbicoKoropHOH (Jmopbi noxa3biBaeT cpaB- 


TAEJIMUA 2 


Be^ymne ceMencTBa BbicoxoropbH xp. KeTMeHb 


CeMeftcTBO 

Hhcjio 

% ot o6mero 

HHCJia BHflOB 

pOflOB 

BHflOB 

Asteraceae 

27 

71 

13.7 

Poaceae 

28 

54 

10.4 

Ranunculaceae 

17 

34 

6.5 

Fabaceae 

7 

34 

6.5 

Rosaceae 

15 

34 

6.5 

Caryophyllaceae 

15 

28 

5.4 

Brassicaceae 

14 

25 

4.8 

Cyperaceae 

4 

22 

3.8 

Scrophulariaceae 

6 

19 

3.4 

Apiaceae 

14 

17 

3.2 

Bcero Ha 10 ceMencTB 

147 

338 

65.5 
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TABJIHUA 3 

BeaymHe poAbi BbicoKoropHOH (jmopbi xp. KeTMeHb 


Po A 

Hhcjio BHAOB 

% ot o6mero hhcjib bhaob 

Carex 

16 

3.1 

Allium 

13 

2.5 

Astragalus 

12 

2.3 

Oxytropis 

12 

2.3 

Ranunculus 

11 

2.1 

Potentilla 

11 

2.1 

Poa 

10 

1.9 

Gentiana 

10 

1.9 

Erigeron 

9 

1.7 

Saussurea 

8 

1.5 

Dracocephalum 

8 

1.5 

Taraxacum 

8 

1.5 

Bcero 

129 

25.0 


HHTeJibHbiH aHajiH3 poaob, rAe Ha 12 HanGojiee 6orarbix BH^aMH poaob npHXOAHTcii 
129 bhaob, hjih 25.0 % ot Bcero bhaoboto cocTaBa. Kax bhaho H3 Ta6n. 3, cpeAH nojiH- 
Mop(J)Hbix po/jOB HanOonee 6oraTbi BHAaMH poAbi Carex , Allium , Astragalus , Oxytropis, 
Ranunculus , Potentilla, hx bhaoboh cocTaB yBejiHHHBaeTca b npeflenax TaHb-UIaiui, 
oco6eHHO c BOCTOKa Ha 3ana#, hto OTpaacaeT OAHy H3 (JmopncTHHecxHX ocoOchhoctch 
BbicoKoropHOH (Jmopbi CpeAHen A3hh. KpoMe toto, hco6xoahmo otmcthtb, hto hhcjio 
pOAOB, HaCHHTbIBaiOLUHX B CBOCM COCTaBe OT 3 AO 7 BHAOB, COCTaBJIBeT Bcero 43, HJIH 
18.7 %. Ohh oxBaTbiBaiOT 184 BHAa (35.6 %). Hhcjio poaob, hmcioiahx b cbocm cocTaBe 
1—2 BHAa cocTaBJiaeT 172. Ohh BXjnonaiOT 203 BHAa (39.3 %). 

CBoeo6pa3He BbicoxoropHOH (Jmopbi xp. KeTMeHb onpeAejuieTCJi h HajiHHHeM pa3- 
JIHHHblX 5KH3HeHHbIX (J)OpM. OjIOpa 6oraTa MHOTOJieTHHMH TpaBaMH, KOTOpbIX HaCHH- 

TbmaeTCB 470 bhaob (91 %), Sojibina^ nacTb hx othochtcb k ceMencTBaM Poaceae, 
Caryophyllaceae , Ranunculaceae h Asteraceae. Oahojicthhc pacTeHHB npeACTaBJieHbi 
37 BHAaMH (7.0 %), 6ojibine Bcero hx b ceMeHCTBax Poaceae , Brassicaceae h Astera¬ 
ceae. BcTpenaiOTCB ohh b ochobhom b cy6ajibnnHcxoM nonce. JJepeBbeB, xycTapHHXOB 

H nOJiyKyCTapHHKOB - 46 BHAOB, HJIH 9.0 %, 60 JIbIUHHCTB 0 KOTOpbIX othochtca k 

ceM. Rosaceae. 

CneKTp 6oTaHHKo-reorpa(J)HHecKHX 3JieMeHTOB BbicoxoropHOH (Jmopbi xp. KeTMeHb 
no3BOJiHJi HaM BbiAejiHTb 24 rana apeajiOB, cpeAH KOTopbix AOMHHHpyiOT bham c apeajia- 
MH, 3aHHMaiOIAHMH oSjiaCTb JSpQBHQTO CpeAH3eMbfl, T. e. TeppHTOpHK) OT HcnaHHH H 
Mapoiaco ao nycTbiHH To6h h 3anaAHbix THMajiaeB, BXJnonaiomHX Taxnx bhaob 342 
(66.0%). Kax H3BecTHO, HanSojiee 6oran>iM b TojiapxTHHecxoM uapcTBe nBJineTcn 
flpeBHecpeAH3eMHOMopcxoe noAuapcTBO, HacHHTbiBaiomee b cbocm cocTaBe 3HanH- 
TeJIbHOe XOJIHHeCTBO 3HAeMHHHbIX POAOB H CeMeHCTB (JIaBpeHXO, 1962). 

reorpa(J)HHecxHH aHajiH3 BbicoxoropHbix bhaob noxa3aji oTcyTCTBHe Ha nccJieAye- 
moh TeppHTopHH xp. KeTMeHb 3HAeMHHHbix ceMeiiCTB h poaob. OAHaxo BblCOXOTOpHaB 
ero (Jmopa coAep)XHT oxojio 243 cpeAHea3HaTcxnx 3HAeMHHHbix bhaob, hto cocTaB- 
JiaeT 47 % ot Bcero cocTaBa (Jmopbi. Apeajibi 3thx bhaob orpaHHHHBaiOTCfl xax cncTe- 
moh IlaMHpo-Ajian — TflHbiiiaHO-naMHpoajiaHcxHe 3JieMeHTbi — 101 bha (19.5 %), 
Tax H TflHb-UIaHCXOH ropHOH CHCTeMOH - 3TO aBTOXTOHHbie TBHbHiaHCXHe 3JieMeH- 

Tbi (Py6uoB, 1956) — 86 bhaob, hjih 16.6 %. KpoMe toto, 3HaHHTejibHan nacTb bhaob 
HM eeT apeajibi, CBfl3biBaiomHe TflHb-UIaHb h ITaMHpo-AjiaH c IO)XHbiM AjiTaeM — 
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55 bhaob, hjih 10.6 %. He3HaHHTejibHO npe^CTaBjieHa rpynna bh^ob, CBa3aHHaa cTh- 
ManaHCKOH ropHOH CTpaHOH — TBHbinaHO-rHMajiaHCKHe aneMeHra — 36 bhaob, hjih 
7.0 %. Bo (J)jiope xp. KeTMeHb HMeiOTca Taioxe bh^m, apeajibi KOToptix oxBaraBaiOT ro- 
pbi CpeAHen A3 hh h 3axoOTT b HpaH h Ha KaBKa3; ohh cocTaBJunoT TaHtmaHO-HpaH- 
cKyio rpynny — 11 bhaob, hjih 2.1 %. Ojiopa xp. KeTMeHb coflepacHT 2 3HfleMHHHbix 
BH/ja — Oxytropis ketmenica Saposch. h Taraxacum rubtzovii Schischk. Kax OTMenaeT 
H. H. Py6uoB (1956), o 6 hjhh xapaxrep 3H£eMH3Ma — mojioaoh nporpeccHBHMH, cbb- 

3aHHBIH, nO-BH^HMOMy, C HOBCHIIIHMH r0p006pa30BaTeJIBHLIMH IipOIjeCCaMH nJIHO- 
ueH-njieHCTOueHOBoro nepHO/ja, co3£aBiuHMH HOByio o6cTaHOBKy h HOByio cpe^y AJia 
TBHBHiaHCKOH (J)JIOpbI H paCTHTejIBHOCTH, HTO nOBJieKJIO 3a C060H HHTCHCHBHOe (J)OpMO- 
o6pa30BaHHe. 

Cjie^yeT otmcthtb, hto BbicoKoropHaa (Jmopa xp. KeTMeHb 6oraTa pacTeHHUMH, pac- 
npocTpaHeHHbiMH b yMepeHHbix o6jiacTax A3hh h othocbiiihmhcb k 166 bh^bm (32.1 % 
ot o6mero HHCJia bh^ob), hto yKa3biBaeT Ha (JmopHCTHnecKyio cbb3b (Jmopbi h npoHHK- 
HOBeHHe Ha ee TeppHTopnio no CHCTeMaM ropHbix uenen ch 6 hpckhx h cpeflHea3HarcKHx 
BHAOB 6opeaJIBHOrO npOHCXOaC^eHHa. 

/^JIB BBIBCHeHHH o6mHOCTH (J)JIOpbI Xp. KeTMCHL C (J)JIOpaMH APyrHX TOpHBIX CHCTeM 
onpe#ejieHHoe 3HaneHHe HMeeT conocTaBjieHHe no£o6Hbix (Jrnop. fljix cpaBHeHHa Hcnojib- 
30BajiHCb AaHHbie no (juiope BepxHHx noacoB HexoTopbix ropm>ix pernoHOB: Tap6ara- 
Tan — 479 (CrenaHOBa, 1962); AjiTan — 644 (MajibimeB, 1968); ^acyHrapcKHH Ana- 
Tay — 520 (Fojiockokob, 1984); KyHren AjiaTay — 548; Khpth 3 ckhh AjiaTay — 549; 
3aHJiHHCKHH AjiaTay — 634 (EaiiTeHOB, 1985). Han6ojiee 6jiH3KHe (juiopHcranecKHe 
cbb3h HCCJieAyeMbiH panoH HMeeT c 3aHJiHHCKHM AjiaTay h KyHren AjiaTay, a Taioxe 
c ,3(5KyHrapcKHM AjiaTay, hto o6i>acHaeTca 6jih3khm reorpa<j)HHecKHM nojioaceHHeM 
3 thx rop. 06mnx bh^ob c Khpth 3 ckhm AjiaTay bo (Jmope xp. KeTMeHb HacnHTMBaeT- 
ca 342, hjih 61.6 %. Han6ojiee OT^ajieHHbie cbb 3 h o6HapyacHBaiOTca c (JmopaMH Tap6a- 
raraa h AjiTaa (Ta6ji. 4). 

TaKHM o6pa30M, Hccjie^yeMaa BbicoKoropHaa (Jmopa xp. KeTMeHb Ha 66.6 % cjio- 
5KeHa ApeBHecpeAH3eMHOMOpCKHMH BH^aMH B UIHpOKOM CMBICJie, r^e OCHOBHOe a#po 
cocTaBJiaioT TaHtmaHCKHe h nepexo^Hbie naMHpoajiancKHe rpynm>i apeajioB, koto- 
ptie oGBe^HHaiOTca b ropHOcpeAHea3HaTCKHH KJiacc apeajioB. H3 hhx nonra nojiOBH- 
Ha (47 %) Bcex bh^ob, BCTpenaiomHxca bo (Jmope xp. KeTMeHb, othochtcb k 3H#e- 
MHHHBIM BH^aM TOpHOH Cpe^HeH A3HH, H B CBOeH OCHOBe aBJiaiOTCa aBTOXTOHHBIMH, 
hto oGtacHaeTca HCTopHnecKHMH h (J)H3HKo-reorpa(J)HHecKHMH <J>aKTopaMH. OcTajib- 
Hbie 166 bh^ob (32%) othocbtcb k 3JieMeHTaM, hmcioluhm 6opeajn>Hoe npoHCxo)K- 
AeHHe. 


TABJIMUA 4 

^HCJIO 06 mnx BHJIOB B BbICOKOrOpHbIX (J)JIOpaX 


Ha3BaHne ropHOH CHdeMbi 

Bhah, o6mne c bhasmh 

BblCOKOropHOH (J)JIOpbI 
xp. KeTMeHb (516 bhaob) 

HHCJIO 

% ot o6mero HHCJia 

3anjiHHCKHH AjiaTay 

402 

77.9 

KyHrew AjiaTay 

396 

76.7 

flacyHrapcKHH AjiaTay 

361 

70.0 

KHprn3CKHH Ajiaxay 

342 

61.6 

Tap6araTaw 

252 

48.8 

AnTaw 

217 

42.0 
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HH5Ke npHBOAHTCfl CIIHCOK BH£OB BbICOKOropHbIX COCyiJHCTblX paCTeHHH, BblflB- 
jieHHbix HaMH bo BpeMU noneBbix Hccne^OBaHHH (2003—2005 rr.) u He OTMeueHHbix 
pjiz xp. KeTMeHb bo «®nope Ka3axcTaHa» h b pa6oTe M. C. EaiiTeHOBa (1985). 

Alliaceae : Allium kaschianum Regel, A. tianschanicum Rupr., A. semenovii Re- 
gel 

Apiaceae : Anthriscus sylvestris Hoffm. 

Asteraceae : Artemisia pamirica C. Winkl, Pyrethrum karelinii Krasch., P. son- 
garicum Tzvel. 

Brassicaceae : ArabisfruticulosaC. A. Mey., Barbarea vulgaris R. Br .,B. minor 
C. Koch, B. arcuata Rchb., Camelina microcarpa Andr., Cardamine impatiens Andr., 
C. sylvestris Wallr., Cardaria repens (Schrenk) Jarm., Hesperis sibirica L., Lepidium 
densiflorum Schrad., Neuroloma lancifolium (M. Pop.) Botsch., N. stenocarpum (Kar. et 
Kir.) Botsch., Strigosella scorpioides (Bge.) Botsch., Thlaspi cochleariforme DC. 

Boraginaceae : Myosotis asiatica Schischk. 

Caryophyllaceae \Arenaria rotundifolia Bieb., Cerastium holosteoides Fries., 
Dichodon cerastoides (L.) Rchb., Gastrolychnis apetala (L.) Tolm., G. longicarpophora 
(Kom.) Czer., G. tristis (Bge.) Czer., Herniaria caucasica Rupr., Minuartia biflora (L.) 
Schinz et Thell., Oberna behen (L.) Ikonn., Stellaria umbellata Turcz. ex Kar. et Kir., 
S. alatavica M. Pop., S . media (L.) Vill. 

Cyperaceae : Carex serotina Merat., C. pycnostachya Kar. et Kir., C. stenophyl- 
loides V. Krecz. 

Fabaceae : Oxytropis bosculensis Golosk., O. ochroleuca Bge. 

Gentianaceae : Gentiana riparia Kar. et Kir., G. prostrata Haenke., Comasto- 
ma tenellum (Rottb.) Toyokuni 

Iridaceae : Iris loczyi Kanitz 

Lamiaceae : Dracocephalum nutans L., Stachyopsis marrubioides (Regel) Ik.-Gal., 
Thymus altaicus Klok. et Shost., T. dmitrievae Gamajun., T. seravschanicus Klok. 

Onagraceae : Epilobium palustre L. 

Ophioglossaceae: Botrychium lunaria (L.) Sw. 

Primulaceae : Primula kaufmanniana Regel, P. pamirica Fed., P. nivalis Pall., 
Androsace fedtschenkoi Ovcz., A. ovczinnikovii Schischk. 

Ranunculaceae : Callianthemum alatavicum Freyn, Delphinium dasyanthum 
Kar. et Kir., D. confusum M. Pop., Ranunculus pulchellus C. A. Mey., R. rubrocalyx 
Regel, R. repens L., R. krylovii Ovcz., Shibateranthis longistipitata (Regel) Nakai, Tha- 
lictrum foetidum L. 

Rosaceae : Potentilla moorcroftii Wall, ex Lehm., P. biflora Willd. ex Schlecht., 
P. asiae-mediae Ovcz. et Koczk., P. sericea L., P. pamiroalaica Juz., P. chrysantha 
Trev., P. schrenkiana Regel, P. hololeuca Boiss., P. reptans L., P. longipes Ledeb. 
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SUMMARY 

The analysis of high-mountain flora ofKetmen Range is given, comprising 516 species of 228 ge¬ 
nera and 57 families. Families richest in species are: Asteraceae — 71 species, Poaceae — 54, Ranun- 
culaceae — 34; richest genera: Carex — 16 species, Allium — 13, Astragalus — 12. As a result of bo¬ 
tanical, geographical study of the flora, 24 types of geographical ranges are distinguished. The basis 
of the flora of Ketmen Range is made by Ancient Mediterranean species, and among them mountain 
Central Asian species prevail. 243 of them are Central Asian endemics. 
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npHBeaeHbi pe3yjibTaTbi HccjieflOBaHHx ({mopbi cocyzmcTbix pacTeHHH r. yjiaH-y,zi3. A&h aHajiH3 ee awr- 
pono(})HTHoro (cHHaHTponHoro) 3JieMeHTa. npHBeaeHa xapaierepHCTHKa TpaHC(})opMauHH ({)jiopbi b ycnoBH- 
xx yp 6 aHH 3 Hp 0 BaHH 0 H cpeflbi. 

KnioHeBbie cnoBa: yp6aHO(])Jiopa, ampono^HTbi, 3a6aHKajibe, r. yjiaH-y,zi 3 . 

B HacTOnmee BpeMH miomaAb yp6aHH3HpoBaHHbix TeppHTopHH b MHpe 3aHHMaeT 
Bcero Jimiib 5 % ot Been cyrnn (Tepexmia, 2000), ho b cbb3h c poctom MacurraOoB yp6a- 
HH3au,nn H3yneHHe hx pacraTenbHoro noKpoBa cTaHOBHTCB Bee 6onee aKTyaubHbiM. 
B Pocchh H3yneHHe ropoACKHX (jmop (yp6aHO(J)Jiop) HMeeT a aBHioio HCTopmo, k HacTOB- 
meMy BpeMeHH MaTepnajibi o (Jmopax mhothx ropoAOB ony6jiHKOBaHbi, a TaiOKe c^ejia- 
hm TeopeTHnecKne 3aKJiK)HeHHfl o npHHUHnax hx (JiopMHpoBaHHa h reHe3Hca (Hjibmhh- 
ckhx, 1993). HecMOTpa Ha to hto (Jrnopbi ropoAOB bo mhotom cxoahbi, b Ka3KAOM perno- 
He cocTaB hx HMeeT 30HajibHo-reorpa(J)HHecKyK) h HCTopHnecxyio cneijH(J)HKy, noaTOMy 
UIHpOKHH OXBaT HCCJie^OBaHHHMH OoJIbUIHHCTBa H3 HHX Heo6xOAHM JSflSl nOJiyHeHHfl Ae- 
TaJIbHOH H CpaBHHTeJIbHOH HH<j)OpMaiJHH. YpOaHO^HOpHCTHHeCKHe HCCJieAOBaHHH npn- 
o6peTaiOT oco6yio 3HanHMOCTb b yHHKaubHbix npnpoAHbix pernoHax b cbb3h c 3arpB3- 
HeHHeM hx TeppHTopHH h aHTponoreHHoii TpaHC(J)opMauHeH pacTHTenbHoro noKpoBa. 

B 3a6aHKanbe HccjieAOBaHHfl ropoACKHx (Jmop paHee He npoBOAHJincb, b cbb3h 
c 3thm 6biJia nocTaBJieHa 3aAana H3ynHTb coBpeMeHHyio yp6aHO(Jmopy r. YnaH-YAa — 
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KpynHoro aAMHHHCTpaTHBHoro uenrpa, HaxoAflmerocn Ha TpaH3HTHOM nyTH MeacAy 
EBpOnOH H A3HCH. 

TopoA YjiaH-y^ — CTOJiHua Pecny6jiHKH EypiiTHfl — HaxoAHTCH Ha 51°49' c. hi. 
H 107°35' b. a- na BbicoTe ot 542 m (AHHme kotjiobhhbi) ao 850 m HaA yp. m. (oTpora 
xpe6TOB) (J^OH^yKOB, 1965). TopoA pacnonaraeTCH b npeAenax CeneHrHHCKoro cpeAHe- 
roptB y CnHHHHH peK CeJieHra H Yjl& B MBOnTHHCKO-yAHHCKOH MOKTOpHOH MC3030H- 
ckoh Bna^HHe, KOTopan npeACTaBnneT co6oh o6uiHpHoe noHHnceHHe, BBiTHHyToe b inn- 
poHOM HanpaBJieHHH h orpaHHneHHoe c ceBepa xpe6TaMH XaMap-,fl(a6aH h ynaH-Eyp- 
racbi, c iora — xp. U,araH-^a6aH. Hctophh ropoAa (ocHOBaH b 1666 r.) HacnuTtiBaeT 
6oJiee Tpex ctojicthh (THBaHemco, 1996). B HacTonmee BpeMH ynaH-y^a 3aHHMaeT nno- 
maAi> 346.5 km 2 h b HeM nponcHBaeT CBBirne 400 tbic. nenoBeic. 

Ha TeppHTopHH ropo^a ecTecTBeHHtiH pacraTenBHBiH noKpoB coxpaHHncn (JjparMeH- 
TapHO h b HacTOflmee BpeMH HaxoAHTcn noA 3HaHHTejibHOH aHTponoreHHOH Harpy3KOH. 
riocKOJibKy H3HaHajn>H0 pa3BHTHe ropoAa hijio nyTeM ocbochhh jiaHAuia(J)TOB b npeA- 
ropBnx xpe6TOB ynaH-EypracBi, U,araH-fl,a6aH h XaMap-^a6aH, a TaiOKe BBinononceH- 
hbix, nepeyBJia)KHeHHi>ix h 3a6ononeHHBix noHM pex CeneHTH, Vabi h hx npHTOKOB — 
BopoBKH, BepxHen Eepe30BKH, MnxaHnoBKH, HH)KHe6epe30BCK0H, b HacTomijee BpeMH 
Aa^ce b npeAenax cTapon 3acTpoiiKH (Cobctckhh aAMHHHCTparaBHBiH panoH) coxpaHH- 
jihcb He3aTpoHyTBie ynacTKH. Ohh hbjihiotch npn6e)KHmaMH jsjm yp6aHO(])o6HBix bhaob 
MecTHOH (a6opHreHHOH) (JmopBi, cpeAH kotopbix OTMeraM Carex disticha subsp. litho- 
phila (Turcz.) Hamet-Ahti, Acorus calamus L., Bolboschoenusplaniculmis (Fr. Schmidt) 
Egor., Asparagus burjaticus Peschkova, Gagea pauciflora Turcz. ex Ledeb. h AP- 


MaTepnajibi h MeTOAHKa 

B ocHOBy aHajiH3a (J)jiopBi nononceHBi MarepHajiBi, co6paHHBie aBTopoM b Tene- 
HHe 1996—2001 rr. Ha TeppHTopHH r. yjiaH»yA3. HaMH HcnojiB30BaHBi TaoKe hcmho- 
rouHCJieHHBie jiHTepaTypHBie hctohhhkh, coAepncamne HH(J)opMauHK) o npoH3pacTa- 
hhh Tex hjih hhbix bhaob Ha TeppHTopHH ropoAa. HccneAOBaHHH npoBOAHJiHCB Mapin- 
pyTHBIM MeTOAOM C HCnOJIB30BaHHeM MeTOAHKH MOACJIBHBIX BBIACJIOB, npeAnOHCeHHOH 

H. T. Hjibmhhckhx (1993). KoHTyp moacjibhoto BBiAena 250 X 250 m HcnonB30Bancn 

npH BBIBBJieHHH npOCTpaHCTBeHHBIX 0 C 06 eHH 0 CTeil TpaHC(J)OpMaUHH (J)JIOpBI B yCJIOBH- 
nx yp6aHH3HpoBaHHoii cpeABi yjiaH-yA3.06cjieAOBaHHaB TeppHTopHH pacnojiarajiacB b 
npeAenax aAMHHHCTpaTHBHOH rpaHHUBi ropoAa. Bcero Ha ropoACKon TeppHTopHH 6 bijio 
3ajio)KeHO 16 moacjibhbix BBiAenoB, npn 3 tom, yuHTBiBaa pa3HBin ypoBeHB HanpnnceH- 
HOCTH yp6aHH3HpOBaHHOH CpeABi B KBapTaJiaX MaJI03Ta)KHOH H MHOT03Ta)KHOH 3aCTpOH- 
KH, B KB5KAOM HCTOpHKO-reorpa(J)HHeCKOM CeKTOpe (CTapBIH, HOBBIH, COBpeMeHHBIH ro- 
poA) 6 bijio 3ano5KeHo 4 moacjibhbix BBiAena: no 2 3anonceHo b KBapTanax ManooTancHoii 
h MHoro3Ta)KHOH 3acTpoHKH KancAoro ceKTopa H 4- B CeKTOpe neconapK. 


Pe 3 yjii>TaTi>i h hx o 6 cyncAeHHe 

B cocTaBe (JmopBi cocyAHCTBix pacTeHHH 3aperHCTpnpoBaHo 562 BHAa h noABHAa, 
OTHocflmHxcfl k 85 ceMencTBaM h 302 poAaM. TocnoACTBO bo (Jmope bhaob OTAenaMag- 
noliophyta — 547 (97.3 %), H3 kotopbix 427 (78.1 %) bhaob — npeACTaBHTejiH KJiac- 
ca Magnoliopsida , CBH3aH0 c GojiBuien ycTOHHHBOCTBK) AayAOJiBHBix (no cpaBHeHHio c 
npeACTaBHTejiHMH ot RenaLiliopsida) k cTpeccoBBiM (JjaKTopaM ropoACKon cpeABi (Eepe- 
3yijKHH, 1998). Ha aojho cocyAHCTBix cnopoBBix npnxoAHTCH jihuib 15 bhaob. 
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TABJIMUA 1 

CeMeHCTBeHHHH cneKTp (Jwiopbi r. yjiaH-Y^3 


CeMencTBa 

Hhcjio BHAOB 

PaHF 

a6c. 

% 

Asteraceae 

74 

13.2 

1 

Poaceae 

59 

10.5 

2 

Rosaceae 

46 

8.2 

3 

Fabaceae 

38 

6.8 

4 

Brassicaceae 

30 

5.3 

5 

Cyperaceae 

27 

4.8 

6 

Ranunculaceae 

23 

4.1 

7 

Lamiaceae 

18 

3.2 

8 

Salicaceae 

16 

2.8 

9-10 

Scrophulariaceae 

16 

2.8 

9-10 

Bcero 

347 

61.7 

— 


AHajiH3 cneKTpa ccmchctb (JmopBi noKa3aji, hto 10 BeAymnx ccmchctb bkjhoh'Siot 
62 bhaoboto h 55 % poAOBoro pa3HOo6pa3Ha (JmopBi. Oahobhaobmx ccmchctb bo (J)jio- 
pe ropoAa 33. IIojiOHceHHe BeAymnx ccmchctb (JmopBi r. ynaH-y#3 hcckojibko otjih- 
naeTCB no cpaBHeHHio c (JmopoH EanKajiBCKOH Ch6hph (MajiBimeB, IlemKOBa, 1984). 
Otmchchbi noBbiineHHe paHros ccmchctb Brassicaceae, Rosaceae (Ta6n. 1) h yMeHB- 
ineHHe aojih npeACTaBHTejieH ceM. Cyperaceae. Ahtpoho<J>hjibhoctb mhothx bhaob 
ceM. Brassicaceae h 3aMeTHoe yBejiHneHHe ero ponH b cjio^kchhh (Jmop aHTponoreHHBix 
TeppHTopHH paHee y)Ke oTMenajiHCB hckotopbimh HccjieAOBaTejiflMH (Kott, 1948; Hh- 
hcb, 1985; EepKyreHKO, 1989): bhabi poaob SisymbriumL. (S. loeselnL., S. hetero- 
mallum C. A. Mey.), Berteroa DC. ( B. incana (L.) DC.), Lepidium L. (L. densiflorum 
Schrad., L. ruderale L.) h AP- nocTOBHHO BCTpenaiOTCB Ha pyuepajiBHBix MecToo6HTaHH- 
«x. Ha BOspacTamie b cocTaBe yp6aHO(Jmop 6ojiee kwkhbix sjicmchtob, hto otmchcho h 
A pyrHMH aBTopaMH (Hjibmhhckhx, 1989; ropBiniHHa, 1991; Eepe3yuKHH, 1999), yKa3Bi- 
BaeT noBBiuicHHC paHra ceM. Rosaceae. CeM. Cyperaceae Ha yp6aHH3HpoBaHHBix Teppn- 
tophhx, Kax npaBHJio, npeACTaBJieHo mchbuihm kojihhcctbom bhaob no cpaBHeHHio c 
npnpoAHOH (JmopoH (Bepe3yuKHH, 1998), hto Taioxe noATBep^aeTCfl h cocTaBOM yp6a- 
HO(J)jiopBi yjiaH-y^a, xoTfl HeKOTOpBie TaKcoHBi 3 toto ceMencTBa ( Carex duriuscula 
C. A. Mey.) OTJiHnaiOTCfl 6ojibuioh aKTHBHOCTBio Ha pyzjepajiBHBix MecToo6HTaHirax. 

Poaoboh cneKTp (Ta6n. 2) ropoACKon (JmopBi 6 jih3ok k cneKTpy npnpoAHOH CTenHOH 
(JmopBi EanKajiBCKOH Ch6hph (HeinKOBa, 1972). O coxpaHeHHH 6opeajiBHBix nepT yp6a- 
HO(J)JiopoH CBH^eTejiBCTByiOT BeAymne no3Hu,HH b cneicrpe poaob Carex h Artemisia. 
Poabi Carex h Salix npeBannpyiOT b poaobom cneKTpe jiecHOH (JmopBi EanKajiBCKOH Ch- 
6npn (MajiBimeB, neuiKOBa, 1984), a hx 3HanHTejiBHoe ynacrae BMecTe c poaom Poa 
xapaKTepHO juw 6opeajiBHBix (Jmop (lOpueB, 1968). Otmcthm TaoKe, hto bhabi poj\a Sa¬ 
lix (S. ledebouriana Trautv., S. microstachya Turcz. ex Trautv., S. pyrolifolia Ledeb., 
S. schwerinii E. Wolf h AP-) o6pa3yiOT ecTecTBeHHBie KycTapHHKOBBie 3apocnH b npn- 
pycnoBOH Hacra pex ropoAa h HepeAKo HcnojiB3yiOTCB rjw 03ejieHeHHB (UlyHKOBa, 

1979). 

B noncHO-30HajiBHOM cneKTpe (JmopBi BeAymne no3Hu,HH 3aHHMaiOT bhabi CTenHoro 
KOMnjieKca (Ta6ji. 3), npncyTCTBHe hx cBaaaHO c HanHHHeM b ropoAe cyxnx CTenHBix 
jiaHAina(J)TOB. Pacnojio)KeHHe ropoAa b 30He cbctjioxbohhoh Tanra npHBCjio k 3aMeTH0- 
My yBejiHneHHiG nncjia bhaob cbctjioxbohhoh rpynnbi jiecHoro KOMnjieKca. Bhabi 3toh 
rpynnbi pacnpocTpaHeHBi He tojibko b jieconapKax h nepn(J)epHHHBix ynacTKax ropoAa, 
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TAEJIHUA 2 


Poaoboh cneKTp (J)Jiopbi r. yjiaH-y^a 


Poflbl 

Hhcjio bhaob 

PaHr 

a6c. 

% 

Carex 

21 

3.7 

1 

Artemisia 

16 

2.8 

2 

Salix 

10 

1.8 

3-4 

Astragalus 

10 

1.8 

3-4 

Poa 

7 

1.2 

5-7 

Elymus 

7 

1.2 

5-7 

Rumex 

7 

1.2 

5-7 

Chenopodium 

6 

1.1 

8-12 

Agrostis 

6 

1.1 

8-12 

Allium 

6 

1.1 

8-12 

Bcero 

347 

61.7 

— 


ho Hepe^KO BCTpenaiOTCH Ha py^epajitHbix MecToo6HTaHHax — baojib yjiHij, okojio 3Aa- 
hhh, Ha CBanKax Mycopa (Larix sibirica Ledeb., Calamagrostis epigeios (L.) Roth. s. str., 
Iris ruthenica Ker-Gawler, Chelidonium majus L. h AP-)- Othochtcjibho MHoroHHCJieH- 
Ha b npeAenax KOMnnexca TeMHoxBOHHan rpynna, ee bhabi pacnpocTpaHeHbi no ceBep- 
hbim CKJiOHaM xpebTOB, OKpy5KaiomHX ropoA, b AOJiHHax pex h hx npHTOKOB (Equise- 
tum scirpoides Michx., Carex iljinii V. Krecz., Smilacina trifolia (L.) Desf., Cardamine 
macrophylla Willd. h AP-) HHorAa KyntTHBupyiOTCH (Picea obovata Ledeb.). 

Ha TeppHTopHH ropoAa ynacrae bhaob BbicoKoropHoro KOMnnexca orpaHHneHO ra- 
napKTOMOHTaHHOH H MOHTaHHOH rpynnaMH, KOTOpbie CBOHCTBeHHBI pa3JIHHHBIM nOB- 
caM rop h OAHOBpeMeHHo ranoapKTHHecKOMy 30HajibH0My noacy (MajibimeB, neimco- 
Ba, 1984) (Tabu. 3). B npeAroptux xpebTOB YnaH-Eypracbi h I^araH-^abaH (ceBepHan h 
io>KHaa OKpauHti ropoAa) cpeAH hhx OTMeneHbi: Cystopteris fragilis (L.) Bemh., Carex 
media R. Br., C. microglochin Wahlenb., Draba cana Rydb., Aster alpinus L. 


TAEJIHLJA 3 

Il0HCH0-30HaJIbHbIH CneKTp <J)JIOpbI COCy^HCTblX paCTeHHM r. yjiaH-y,a3 


OAOpHCTHHecKHH 

IIoflCHO-30HaAbHafl rpynna 

Hhcao BHAOB 

KOMIUieKC 

a6c. 

% 

BblCOKOrOpHbLH 

T HnapKTOMOHTaHHan 

5 

0.9 


MoHTaHHaa 

4 

0.7 


Bcero 

9 

1.6 

JleCHOH 

TeMHOXBOHHan 

22 

3.9 


CBeTAOXBOHHaH 

105 

18.6 


IIpe6opeajibHaH 

12 

2.2 


Bcero 

139 

24.7 

CrenHOH 

JlecocTenHaa 

63 

11.3 


TopHo-CTenHaH 

57 

10.1 


Co6cTBeHHo-denHaH 

72 

12.8 


riycTbiHHO-CTenHaH 

5 

0.9 


Bcero 

197 

35.1 
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TABJIHUA 4 


ApeajiorHnecKHH cneKTp (Jmopbi r. yjiaH-Yaa 


Twit apeajia 

HhCJIO BHflOB 

a6c. 

% 

EBpa3HaTCKHH 

138 

24.6 

UHpKyMnOJIHpHblH H KOCMOnOJIHTHblH 

117 

20.8 

EBpOCH6npCKHH 

39 

6.9 

A3HaTCKO-aMepHKaHCKHH 

14 

2.5 

EBpOneHCKHH 

10 

1.7 

K3)khoch6hpckhh 

71 

12.6 

BOCTOHHOa3HaTCKHH 

50 

8.9 

CeBepoa3naTCKHH 

42 

7.5 

UeHTpaJIbHOa3HaTCKHH 

33 

5.9 

06mea3naTCKHH 

20 

3.6 

MaHb'DKypoaaypcKHH 

19 

3.4 

OxOTCKHH 

5 

0.9 

3HHeMHKH 

4 

0.7 

Bcero 

562 

100 


JlyroBbie h jiyroBO-6ojiOTHBie ynacTKH HaxoOTTca b AOJiHHax ochobhbix pex, Ha hhx 
pacnpocTpaHeHbi bh^bi a30HajiBHoro KOMnjieKca, KOToptie Hepe/jKo (Poa palustris L., 
Scutellaria galericulata L.) Moryr OTMenaTBCB b OBparax, JieconapKax h Ha ra30Hax ro- 
po;ja. 

B apeonoranecKOM cneKTpe ropo^cicoH (JmopBi (Ta6n. 4) rocno^cTByiOT bh^bi c apea- 
jiaMH, bbixootluhmh 3a npe£ejiBi A3hh — 308 (54.7 %) (eBpa3HaTCKHe, uHpicyMnoJiflp- 
HBie, a3HaTCKo-aMepHKaHCKHe, eBpocHOnpcKHe), hto Taioxe xapaicrepHO h rjw conpe- 
AejiBHBix TeppHTopHH (IlBixajioBa, 2000; PynBimeB, 2000), h ^pyrax ropo^OB (Mep3- 
jiaKOBa, 1997; BHHBKOBCKaB, 1999). Co 6 ctbchho a3HaTCKHX (KOTopBie onpe^ejunoT 

CaMoOBITHBie HepTBI (J)JIOpBl)-239 BH£OB (48.5 %) (K)5KHOCH6HpCKHe, BOCTOHHOa3HaT- 

CKHe, ceBepoa3HaTCKHe, ueHTpajiBHoa3HaTCKHe, o6mea3HaTCKHe, MaHBH)KypoAaypcKHe, 
3H#eMHKH), epe^H HHX JIHAHpyiOLUHe n03HUHH 3aHHMaiOT BHABI C K)5KHOCH6HpCKHM 
apeanoM — 71 (12.6 %), hto mohcho oGbbchhtb reorpa(J)HHecKHM nojioaceHHeM ropo^a 
Ha lore 3anaAHoro 3a6aHKajiBB. 

no COCTaBy 6HOMOp(J) B r. yjiaH-y^ AOMHHHpyiOT TpaBflHHCTBie MHOrOJieTHHKH — 
331 bh a (58.9 %). nojio)KeHHe ropo^a Ha ctbikc cTenHBix, jiecHBix, TaeacHBix jiaH#- 
ma(J)TOB npHBeno k npaKTHHecKH paBHOMy ynacraK) ^jihhhokophcbhiuhbix h KopoT- 
KOKopHeBHiijHBix pacTeHHH (Ta6n. 5). B r. yjiaH-y,q3 ApeBecHBie pacTeHHfl npe^CTaB- 
JieHBI 60JIBUIHM HHCJIOM BH£OB, HQM nOJiyijpeBeCHBie, HTO o6yCJIOBJieHO nOBBIUieHHOH 
MexaHHHecKOH ya3BHMOCTBio nonyKycTapHHKOB h nonyKycTapHHHKOB (Bepe3yuKHH, 
1998). yBejiHHeHHe racjia oahojicthhkob b cocTaBe (JmopBi (b r. yjiaH-y^ — 133 BH#a 
(23.6 %)) — o^Ha H3 HeraraBHBix TeH^eHUHH aHTponoreHHoro H3MeHeHHfl pacraTejiB- 
Horo noKpoBa (Mep3JuncoBa, 1997). 

HHTepeCHBIM MOMeHTOM B HCCJie#OBaHHH ropOACKOH (J)JIOpBI BBJIBeTCB BBIflCHe- 
HHe cocTaBa h CTpyKTypBi aHTpono(J)HTHoro (cHHaHTponHoro) 3JieMeHTa, no KOTopo- 
My M05KHO Cy^HTB O CTeneHH CHHaHTponH3aUHH TOpOACKOH (J)JIOpBI. AHTpOnO(J)HTBI 
(Ta6n. 6) no£pa3£ejifleM H a 2 cy63JieMeHTa — ano(J)HTHBm h a^BeHTHBHBiH, k ano(J)HT- 
HOMy OTHeceHBI COpHBie paCTeHHB, npOHCXOOTmHe H3 MeCTHOH (J)JIOpBI, K a^BeHTHBHO- 
M y — (J)jioporeHeTHHecKH Hyac^Bie jum .zjaHHoro peraoHa bh^bi (Bbikob, 1967; Hhhcb, 
1985). 
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TABJIHKA 5 

3KQjioro-6noMop(J)OJiornHecKHM cneKTp (Jwiopbi r. yjiaH-Yaa 


3Ko6HOMop(J)a 

HhCJTO BHflOB 

a6c. 

% 

flpeBecHbie 



flepeBbH 

34 

6.0 

KyCTapHHKH 

46 

8.2 

KyCTapHHHKH 

6 

1.1 

Bcero 

86 

15.3 

llojiy^peBecHbie 



riojiyxycTapHHKH 

2 

0.4 

IlOJiyKyCTapHHHKH 

9 

1.6 

Bcero 

11 

2.0 

TpaBHHHCTbie MHOrOJieTHHKH 



/blHHHOKOpHeBHmHbie 

94 

16.7 

KopOTKOKOpHeBHmHbie 

93 

16.5 

CrepacHexopHeBbie 

69 

12.3 

PbixjioxycTOBbie 

27 

4.8 

IljIOTHOKyCTOBbie 

25 

4.4 

JlyKOBHHHbie 

10 

1.8 

KopHeompbicxoBbie 

6 

1.1 

Kjiy6HexopHeBbie 

6 

1.1 

KHCTexopHeBbie 

1 

0.2 

Bcero 

331 

58.9 

OflHO-flByJieTHHKH 

133 

23.6 

Ilapa3HTbi 

1 

0.2 

Bcero 

562 

100 


HeKOToptie HccJieAOBaTejiH (HnneB, 1981) BbmeiunoT b cocTaBe ropo^cKOH (Jmopti 
rpynny pacTeHHH HH#HreHO(J)HTOB, npncyTCTBHe xotopmx CBfl3aHO c HajiHHHeM ynacT- 
KOB C eCTeCTBeHHOH paCTHTeJILHOCTLK), He yHHHTOfleeHHOH B npouecce 3aCTpOHKH. Ta- 
KHe ynacTKH H. T . Hjilmhhcxhx (1993) Ha3MBaeT «Heyz*o6HMMH 3eMJiHMH» (6epera pex, 
ocunn, 6onoTa h t. n.). B r. YnaH-Y^ TaKHe bh^m (nH,z^nreHO(J)HTi>i) BCTpenaiOTCfl KaK 
Ha «Hey£o6Hbix 3eMJinx», Tax Hepe^xo OTMenaiOTcn Ha pyzjepajibHMX MecTOoOHTaHH- 
hx (baojil yjiHu) (Poa botryoides (Trin. ex Griseb.) Roschev., P. stepposa (Krylov) Ro- 
shev., Polygonatum odoratum (Mill.) Druce h #p.). ^pyrwe HccjieAOBarejiH (Eyijxnx, 
1998; Mep3Ji«KOBa, 2001) cnHTaiOT, hto hcoOxoahmo no£pa3£ejiHTb ano(J)HTM no xa- 
paKTepy hx noBe^eHHH b ycnoBHux yp6aHH3HpoBaHHOH cpe^xi, npH 3tom bmacjihiot 
reMepo(J)HJii>Hi>ie h reMepo(J)o6Hbie pacTeHra. CyzjHTb o noBe^eHHH Toro hjih HHoro pac¬ 
TeHHH B yCJIOBHHX aHTpOnOreHHO-TpaHC(j)OpMHpOBaHHOH epe^H M05XH0 tojilxo npH pac- 
neTe axTHBHocra (hjih «Mepbi» npeycneBaHHfl), hto He Bcer^a npocTO c^ejiaTb (CyT- 
xhh, 2003), noaTOMy b HacTonmeii pa6oTe mbi He npHBO^HM oueHXH bh^oboh bxthb- 

HOCTH. 

rnnoTeTHnecxH rpynny ano(J)HTOB-copHMX (Ta6ji. 6) hco6xoahmo BXjuonaTb b xom- 
njiexc a#BeHTHBHMX bh^ob (MajiMineB, 1981), ho H3-3a oTcyTCTBHH HCTopHHecxnx CBe- 
AeHHH o (Jmope 3to nacTO hcbo3mo)xho c^ejiaTb (IIhx, Mep3JinxoBa, 2000). B cbh3h c 
3thm npn aHajiH3e a^BeHTHBHoro cyOajieMeHTa HaMH Hcnojib30BaHa xnaccH(J)HxauHOH- 
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TAEJIHUA 6 

CocTaB aHTpono4)HTHoro 3JieMeHTa (jniopbi r. yjiaH-Yjis 


Tpynna h noAipynna 

Hhcjio bhaob 

a6c. 

% 

AHTpono4)HTbi 

136 

24.2 

B tom HHCJie: 



Ano4>HTbi-copHbie 

71 

12.6 

AABeHTbl 

65 

11.6 

B tom HHCJie no cnoco6y HMMHrpauHH: 



KceHO(J)HTbI 

9 

1.6 

3pra3Ho4)HTbi 

50 

8.9 

KceHO-3pra3Ho4)HTbi 

6 

1.1 

Bcero 

65 

11.6 

B tom HHCJie no CTeneHH HaTypajiH3anHH: 



3neK0(J)HTbi 

12 

2.1 

KoJIOHO(J)HTbI 

43 

7.7 

34>eMepO(t)HTbi 

10 

1.8 

Bcero 

65 

11.6 


Ha a MOAenb, cornacHO KOTopoii Bee aABeHTHBHbie bhabi acji^tcb no cnoco6y HMMHrpa- 
Uhh h CTeneHH HaTypajiH3au,nn. 

3pra3HO(J)HTbi — KyjibTHBupyeMbie pacTeHHB («6erjieijbi H3 KyjibTypbi»), npeo6na- 
AaiOT cpeAH aABeHTHBHbix bhaob, HeKOToptie H3 hhx (Acer negundo L., Echinocystis lo- 
bata (Miehx.) Torr. et Gray h Ap.) uacTO OTMeuaiOTCB He tojibko Ha pyAepajibHbix mccto- 
o6HTaHHHX, ho h b jieconapicax ropoAa. HeKOTopbie H3 hhx (Ribes aureum Pursh., Sor- 
bus sibirica Hedl.) 6bijih peKOMeHAOBaHbi b 03eneHeHHe ropoAa eme b cepeAHHe XX b. 
(UlyHKOBa, 1972). 

CypOBbie KJIHMaTHHeCKHe yCJIOBHfl CymeCTBeHHO CHHHCaiOT CnOCOdHOCTb 3aHOCHbIX 
pacTeHHH k HaTypajiH3auHH, b cbb3h c bthm b yp6aHO(J)jiope r. YnaH-YAa BbuiBJieHo 3Ha- 
HHTeJIBHOe KOJIHHeCTBO BHAOB, pacnpOCTpaHCHHe KOTOpbIX OrpaHHHeHO MeCTaMH 3aHOCa 
(KOJiOHO(J)HTbi) (Chenopodium foliosum Asherson, Sorbaria sorbifolia (L.) A. Br., Arcti¬ 
um tomentosum Mill, h AP-) h HeycTOHUHBbie, cahhhhho BCTpenaiomHecfl (e(J)eMepo(J)H- 
th) (Secale cereale L., Amaranthus cruentus L., Zygophyllumpterocarpum Bunge s. str., 
Malva mauritiana L.) (Ta6ji. 6). 

Il0Ka3aTeJIb CHHaHTponH3aiJHH (J)JIOpbI C (HUH Ks), paBHblH OTHOHieHHK) HHCJia CH- 
HaHTponHbix bhaob k o6meMy KOJiHuecTBy bhaob (Jmopbi (HnueB, 1981; UlaApHH, 1989), 
cocTaBJiaeT 24.2 %, hto HeMHoro HH)Ke, hqm b eBponencKHx ropoAax, rAe C KOJie6jieTca 
ot 30 ao 70 % (Jager, 1995), ho 3HauHTejibH0 Bbirne, hqm rjix conpeAenbHbix TeppHTo- 
pnii: xp. YnaH-Bypracbi — 6.7 (IlbixajiOBa, 1999, 2000) h jiecocTenb 3anaAHoro 3a6an- 
Kaubfl — 9.4 % (PynbimeB, 2000). 

IlaAeHHe HanpiDKeHHOCTH yp6aHH3HpoBaHHOH cpeAH ot ueHTpa k nepn(J)epHH npn- 
BOAHT K nOBblUieHHK) (JmOpHCTHUeCKOTO pa3Hoo6pa3HB B TOM )Ke HanpaBJieHHH (ropbi- 
uiHHa, 1991; HjibMHHCKHx, 1989). Pa3BHTHe r. YnaH-YAa OTAenbHbiMH panoHaMH npn- 
Beno k TOMy, hto b ropoAe Aaace b ueHTpaubHOH uacra cymecTByiOT yuacTKH CTapofi ao- 
peBBHHOH 3aCTpOHKH, Ha KOTOpbIX B 3aJIO)KeHHbIX MOAeJIbHbIX BblAeJiaX OTMeuaeTCB 
6ojibmee hhcjio bhaob, ueM Ha TaKHx yme yuacTKax b MHoro3Ta)KHOH (hoboh) 3acTpoiiKe 
(cm. pncyHOK). CneAOBaTejibHO, S-o6pa3Hoe (KpHBOJiHHeHHoe) H3MeHeHHe (JmopncTHue- 
ckoto pa3HOo6pa3HH, OTMeueHHoe phaom aBTopoB rjvl ropoACKHX (Jmop (Hjibmhhckhx, 
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H 3 MeHeHHe (JmopHCTHHecKoro pa3HOo6pa3H5i cejiHTe6HOH nacTH HCTopHKo-3KO«oMHKo-reorpa(J)HHecKHx 

CeKTOpOB H KBapTaJIOB. 

CeKTopbi: A — CTapaa, B — hobmh ceicrop, C — coBpeMeHHaa 3acTpofiKa. KBapTajiw: 1 — MajioaTaacHaa (aepeBHHHaa), 
2 — MHoro3Ta»cHaa (KaMeHHaa) 3acTpoHKa. Ilo och op^HHaT — hhcjio bh^ob. 


1993, 1998; UlyumaHHHKOBa, 2001), b yjiaH-Y,A3 HaHOojiee Jipxo npoflBJiJieTCJi> b ycno- 

BHHX MaJIO- H MHOrOBTa^CHOH 3aCTpOHKH CeJIHTeSHOH HaCTH pa3JIHHHbIX nO^BpeMeHH 
ocBoeHra ceKTopoB ropo^a. BcjieACTBHe Toro hto neconapKH ropoAa C 03 flaHbi Ha ocho- 
Be ocTenHeHHbix cochobbix necoB, bhaoboc pa3Hoo6pa3He hx HeBejimco (b cpe^HeM 
88 bhaob b KaaczjOM) (CyTKHH, 2002). 

BoJibmoe BHHMaHHe npw aHajiH3e yp6aHO<f>Jiop yAemieTCJi BonpocaM coxpaHeHra 
h BOcnpoH3BOACTBa <f)HToreHO<])OHAa (HjibMHHCKHX, TapacoBa, 1992; Mep3jnixoBa, 
AMejibneHKO, HrHaTeHKo, 1996; By^aHOBa, 2003). Kohchho, oxpaHa peAxnx bhaob b 

yCJIOBHJIX yp6aHH3HpOBaHHOH TeppHTOpHH - Bonpoc npoSjieMaTHHHWH, HO B HeKOTO- 

pwx ropo^ax (Omck (EyAaHOBa, 2003)) Taxne MeponpraraH y)xe npoBOAATca. KpoMe 
Toro, BbicKa3biBaeTca MHeHHe, hto b oxpaHe Hy^aiOTCH He tojibko bham mccthqh (J)jio- 
pbi, ho h aABeHTHBHbie (Gigon, 1994). B r. YuaH-Y^ o6Hapy)xeHO 5 bhaob, 3aHeoeHHbix 
b KpacHyio KHHry PecnySjiHXH EypjiTHJi (2002), H3 hhx HHTpoAyijeHTaMH hbjihiotch Pir 
cea obovata var. coerulea L. Malyschev, Amygdalus pedunculata Pall., Armeniaca si - 
birica (L.) Lam., a peAXHe bhabi opxHAHbix — Cypripedium guttatum Sw., Neottianthe 
cucullata (L.) Schlechter — BCTpenaiOTCJi tojibko b npeAenax 3eneHOH 30Hbi ropoAa; 
rionyjiHi^HH HexoTopbix AexoparaBHbix bhaob (Lilium pumilum Delile, Iris biglumis 
Vahl, I. humilis Georgi, Pulsatilla flavescens (Zucc.) Juz., Anemone sylvestris L., Dian- 
thus versicolor Fischer ex Link, h ap) BapBapcKH yHHHTO^aiOTCH, a oxpaHHbie. Me- 
ponpHHTHa B OTHOUieHHH HX He npOBOAJITCJL B yCJIOBHHX r. YjiaH-yA3 AJIH OXpaHbl H 
BOCnpOH3BOACTBa 4)HTOreHO(J)OHAa Heo6xOAHMa HHTpOAyKIAW BHAOB H3 npHpOAHbIX 
nonyjunjHH Ha «HeyAo6Hbie 3eMJiH» (xoTopbie hmciotch b xa)XAOM panoHe ropoAa) h Jie- 
conapKH, 3to npHBeACT He tojibxo k coxpaHeHHio (fmopncTHHecxoro pa3Hoo6pa3ira, ho h 
noBbiCHT ocTeranecxHe xanecTBa ypSaHocpeAbi. 


3aKjiiOHeHHe 

HecMOTpji Ha aHTponoreHHyio TpaHC(])opMaijHK), ypSaHocfmopa r. YjiaH-YAb eoxpa- 
mieT nepTbi, npncymne npnpoAHOH SopeajibHOH (frnope, o neM CBHAeTenbCTByeT ee Tax- 
COHOMHHeCKHH H 3XOJIOrO-(])HTOIjeHOTHHeCXHH CneKTpbl. 

Kax h b Apyrnx chShpcxhx ropoAax (Tomcx, HpxyTex, Omcx) h conpeACJibHbix Tep- 
pmoprax, b r. YjiaH-YA3 no rany apeana npeoGjia^aiOT bhablc apeanaMH, BbixoAJHAH- 
mh 3a npeAeJibi A3 hh, a no cocTaBy 6 homop<]) — TpaBJiHHCTbie MHoroJieTHHKH. B to oxe 
BpeMH ApeBecHbie pacTeHHJi npeACTaBJieHbi Sojibuimm hhcjiom bhaob, neM nonyApeBec- 
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Hbie, HTO o6yCJIOBJieHO nOBblHieHHOH MexaHHHeCKOH yjI3BHMOCTbK) nOJiyKyCTapHHKOB H 
nojiyKycTapHHHKOB. 

CHHaHTponH3ai^HH (frnopbi Ha coBpeMeHHOM 3Tane cocTaBJweT 24.2 %. 

06Hapy»ceHO, hto S-o6pa3Hoe (KpHBOJiHHeHHoe) H3MeHeHHe (fmopHCTHHecicoro pa3- 
Hoo6pa3ra ot ijeHTpa k nepH<f>epmi b r. YuaH-y^ HaH6ojiee Jipico npoaBJiaeTCJi b ycjio- 
BHJIX MaJI03Ta)KH0H (^epeBHHHOH) H MH0r03Ta)KH0H (KaMeHHOH) 3aCTpOHKH, B TO BpeMfl 
Kax jieconapKH ropo^a AOCTaTOHHo 6eAHbi bo (fmopHCTHnecKOM oraomeHHH. 

Jljiz oxpaHbi h BOcnpoH3BOACTBa (J)HToreHO(|)OHAa npeAJiaraeTca HcnoJib30BaTb «He- 
yA06Hbie 3eMJIH» ropOACKOH TeppHTOpHH, Ha KOTOpbie, HCXOAfl H3 3KOJIOrHHeCKHX no- 
Tpe6H0CTeH onpeAeneHHoro pacTeHHH, mohcho HHTpo^ynHpOBaTb hx H3 npHpoAHbix 
nonyjwuHH b OKpecraocTJix ropo/ja. 
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SUMMARY 

Flora of Ulan-Ude city contains 562 species and subspecies. Steppes, forest complexes and anthro- 
pophytes have most value for the urban flora at the modem stage. Adventive plant species are subdivi¬ 
ded into 3 groups according to the way of immigrations, and into 3 groups according to the degree of 
naturalization. The degree of synanthropization of the urban flora at the modem stage is 24.2 %. Gra¬ 
dient characters of transformation of the flora are determined. S-shaped transformations of floristic di¬ 
versity in districts of small wooden and high stone buildings are discovered. 
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AHATOMHHECKHE OCOEEHHOCTH BTOPHHHOH KCHJIEMbI 
IIPEflCTABHTEJIEH POflOB BETULA H DUSCHEKU 
( BETULACEAE ) HA KPAftHEM CEBEPE POCCHH 

O.Yu. SIZONENKO, E. S. CHAVCHAVADZE. ANATOMICAL FEATURES 
OF SECONDARY XYLEM OF SOME SPECIES OF BETULA 
AND DUSCHEKIA GENERA ( BETULACEAE) IN THE EXTREME NORTH OF RUSSIA 

EoTaHHHecKHM HHCTHTyT hm. B. JI. KoMapoBa PAH 
197376 C.-IleTepSypr, yji. npo(J). IIonoBa, 2 
riocTynujia 13.01.2004 

OKOHHaiejibHbiM BapnaHT nojiyneH 20.04.2006 

Ha npHMepe 4 bh^ob H3 poflOB Betula w Duschekia H3yneHa aHaTOMHfl btophhhoh KCHJieMbi npeflCTaBH- 
Tejieii 6epe30Bbix H3 pawoHOB KpaiiHero CeBepa Poccha (Kojibckhm n-0B, n-0B TaiiMbip, HyicoTKa), HMeio- 
mnx 6noMop(J)y — npaMocTOflHHH hjih CTejnomHHCH KycTapHHK. Hccjie^oBaHa KaK HDBeHHJibHaa, Tax h 
, ae(J)HHHTHBHaH cTpyKTypa BOflonpoBojpimeH TKaHH h BbWBJieH KOMiuieicc npH3HaKOB, xapaKTepH3yiomHx 
CBoeo6pa3He ee CTaHOBJieHHa b 3KCTpeMajibHbix ycjioBHHX bbicokhx urnpoT. 

KjiioHeBbie cjiOBa: aHaTOMHH, apeBecHHa, aecjmHHTHBHafl KCHJieMa, lOBeHHJibHaa KCHJieMa, boao- 
npOBOflflmafl TKBHb, MOp(})OJIOrHHeCKHH pflfl npH3HaKOB, KycTapHHK, apKTHHeCKaa (J)JIOpa, Pocchh. 

CeM. Betulaceae BKJnonaeT 3 poAa — Betula L., Alnus Hill, Duschekia Opiz. h npn- 
MepHO 85 BHflOB (Takhtajan, 1997), uinpoKO pacnpocTpaHeHHbix b yMepeHHbix o6jiacT)ix 
ceBepHoro nojiymapHii. JIhiiib HeMHome ero npeACTaBHTejiH AOcraraioT Ha ceBepe Jie- 
COTyHApbl H TyHflpbl, HaCTO npHHHMaa B 3THX yCJIOBHflX KapjIHKOBbie H CTeJIIOIllHeCa 
(JlOpMbI, npHHeM 6oJIbUIHHCTBO BCTpenaiOmHXCJI B ApKTHKe BHAOB; e^Ba 3aXOAHT B ee 
npeAenbi H3 jiecHoft 3ohbi h no cymecTBy ny^cAbi eft. HcKjnoneHHeM hbjihiotch Betula 
tortuosa Ledeb. (HeboJibinoe AepeBije), B. divaricata Ledeb. (npiiMOCTOJiHHft HeBbico- 
Knft KycTapHHK), B. exilis Sukacz., B. nana L. h B. tundrarum Perf., HMeiomne mmutu- 
HyK) <f>opMy CTemomeroca KycTapHHKa, a TaiOKe Duschekia fruticosa (Rupr.) Pouzar h 
Duschekia kamtschatica (Regel) Pouzar (npiiMOCTOJiHHe KycTapHHKH). 3th bhabi iimpo- 
ko pacnpocTpaHeHbi b jiecoTyHApe, cybajibnnftcKOM h HHHCHeajibmiftcKOM noiicax rop h 
b K))KHoft noA30He TyHApoBoft 30Hbi (HepenaHOB, 1966; KopnarHHa, 1980). 

Oco6eHHOCTH Ae<])HHHTHBHOft KCHJieMbi H TeMnbI ee <])OpMHpOBaHH5I y BHAOB, o6HTa- 
ioiahx b ycjiOBHux Apkthkh Ha rpaHHije apeajiOB, HccjieAOBaHbi HeAOCTaTOHHo (HaBna- 
BaA3e, CH30HeHK0,1996,1998,2002) h He AaiOT nojiHoro npeACTaBJieHmi o TaKCOHOMH- 
necKHX, (J)HJioreHeTHnecKHX h 3KOJiorHnecKHX acneKTax ee CTpyKTypw. /Jjih npaBHjibHO- 
ro onpeAejieHHH nyTeft aAanTaijHH 3thx pacTeHHft k ycjioBMM bbicokhx uinpoT h 6ojiee 
nojiHoro oTpa^ceHHH cneijH<])HKH hx BOAonpoBOAAmeft chctcmbi hco6xoahmo AeTajibHoe 
HCCJieAOBaHHe BTopHHHoft KCHJieMbi, 3aHHMaiomeft b CTe6jie HanGoJibmHft o6beM. 


MaTepnajibi h MeTOAbi 

H3yneHbi 4 BHAa c 6HOMop<|>oft KycTapHHKH H3 pqaob Betula h Duschekia : Betula exi¬ 
lis , B. nana , B. divaricata , Duschekia fruticosa , AOCTaTOHHO xapaKTepHbie rjix (fmopw 
KpaiiHero CeBepa h cocraBJunomHe npHMepHO V 3 bhaoboto cocTaBa apKTHnecKHX npeA- 
CTaBHTejieft ceM. Betulaceae c 3Toft )KH3HeHHoft <f>opMoft (Ta6ji. 1): 

06pa3Abi ApeBecHHbi Ka^KAoro BHAa 6pajincb b 3-Kparaoft noBTopHocra HH^ce )kh- 
Boft KpoHbi b HaH6ojiee tojictoS nacTH CTe6jia. Cpe3bi ApeBecHHbi AeJiajiH Ha 3aMopa- 
MCHBaiomeM caHHOM MHKpOTOMe b 3 njiocKOCTHX — nonepenHoft, paAHajibHoft h TaHreH- 
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TAEJIMUA 1 

KpaTKaa xapaKTepHCTHKa H3yneHHbix o6pa3UOB 


Bus 

>KH3HeHHaa 

(J)opMa 

Bo3pacT (jiei) 
h AHaMeTp 
o6pa3UOB (mm) 

AaTa c6opa 

MecTO c6opa 

Betula nana L. 

KK CTeji. 

14—15 JieT, 
4—5 MM 

10.08.1992 

IIoc. flajibHHe 3ejieHUbi, 6eper 
EapeHueBa Mopa 


KK deji. 

30—32 rojja, 
5—6 MM 

10.07.1994 

Kojibckhh n- 0 B, 4yHa-TyHApa, 
500—600 m Han yp. m. 

B. divaricata Ledeb. 

(= B. middendorffiiTvmtv. 
et C. A. Mey.) 

KK 

5—10 JieT, 

3—4 MM 

30.07.1988 

HyxoTKa, CeBepHaa Kophkhh, 
BepxoBbH p. Ajihhhoh (6ac- 
CeHH p. BeJIHKOH) 

B. exilis Sukacz. 

KK 

10—15 JieT, 
4—5 MM 

1843 

TeneHHe p. TaHMbip, Cn6HpcKaH 
3Kcne;iHUHH AH 

Duschekia fruticosa (Rupr.) 
Pouzar 

KK 

15—17 JieT, 
3—5 MM 

15.07.1949 

3anajiHbiH TailMbip, BepXHee Te- 
HeHHe p. IlflCHHbl 


npHMenaHHe. K— KapJIHKOBblH KyCTapHHK IipHMOCTOHHHH; CTeJI. — CTejUOmHWCH KycTapHHK. 


TaJibHOH. rionepenHWH h paAHajibHbin cpe3bi BKjnonajiH Bee roAHHHbie KOJibija no AHa- 
MeTpy (npoxoAHJin nepe3 cepAijeBHHy). TaHreHTanbHbie cpe3bi rjik Bcex oco6en AeJiajm 
Kax H3 2—3 nepBbix roAHHHbix cjioeB (lOBemnibHaji KCHJieMa), Tax n H3 nocjieAHHX cjio- 
eB (Ae^HHHTHBHaa KCHJieMa). CTpoeHHe btophhhoh kchjicmm HCCJieAOBajiH c npHMeHe- 
HHeM CBeTOBbix MEH-3, EHOJIAM-15 h cxamipyiomero 3JieKTpoHHoro JSM-35 mhk- 
pocKonoB. Ha Bcex cpe3ax nocjieAOBaTejibHO OTJioaceHHbix KaM6neM roAHHHbix KOJieij 
H3yneHbi CTpyiaypHbie 3JieMeHTbi KCHJieMbi h hx oco6chhocth, BbniBJieHbi AHaraocra- 
necKHe npH3HaKH, KOTopbie Hcnojib30BaHbi jyiz cocTaBJieHHJi KCHJiOTOMHnecKoro Kjnona 
no onpeAeJieHHK) bhaob c yneTOM B03pacTHbix H3MeHeHHH. KojiHnecTBeHHbie napa- 
MeTpbi 3JieMeHTOB H3MepjuiH no cpe3aM h MaijepHpoBaHHOMy MaTepnajiy, Bbi6paHHO- 
My co CTopoHbi HanGojibinero npnpocTa, noA cbctobbim MmcpocxonoM c nocjieAyiomeH 
nepBHHHOH CTaTHCTHHeCKOH o6pa6oTKOH AaHHbIX (rJIOTOB H AP-, 1982), Bcero yHTeHO 
28 npH3HaxoB (Ta6ji. 2). CTaTHCTHnecKHe (JjyHKUHH BbiHHCJieHbi no a^hhum 30 H3Mepe- 


TAEJIHUA 2 

KojiHHecTBeHHO-aHaTOMHHecKHe npH3HaKH btophhhoh KCHJieMbi npeflCTaBHTejieH pojiOB Betula 
h Duschekia (Betulaceae) Ha KpaimeM CeBepe Pocchh 


KcHJIOTOMHHeCKHe npH3HaKH 

min 

max 

*cp. 

V, % 

Betula divaricata 





lllHpHHa roaHHHoro KOJibua, mkm 

82 

234 

164.2 

17.53 

Hhcjio cocyaoB Ha 1 mm 2 — Bcero 

138 

176 

160.0 

5.31 

HhCJIO COCyjIOB Ha 1 MM 2 — OflHHOHHblX 

18 

20 

19.2 

3.00 

Mhcjio cocyaoB Ha 1 mm 2 — crpynnHpOBaHHbix 

120 

158 

140.8 

5.98 

TaHreHTajibHbiH jinaMeTp ojiHHOHHbix cocyaoB, mkm 

14 

38 

24.5 

20.52 

TaHreHTajibHbiH jinaMeTp crpynnHpOBaHHbix cocyaoB, mkm 

14 

33 

23.4 

20.89 

PajIHaJIbHblH JIHaMeTp OflHHOHHblX COCyjIOB, MKM 

22 

38 

29.9 

16.78 

PaaHajibHbiH jinaMeTp crpynnHpOBaHHbix cocyzjoB, mkm 

16 

38 

27.4 

22.16 

YjiejibHbiH o6beM cocyaoB — o6luhh, % 

14 

32 

19.6 

19.56 

YaejIbHblH 06 beM COCyjIOB — OJIHHOHHbIX, % 

0 

6 

2.8 

40.67 

YaejibHbiH o6beM cocyaoB — crpynnHpOBaHHbix, % 

11 

26 

16.8 

18.68 

YaejibHbiH o6beM jiyneH — oOihhh, % 

12 

16 

14.0 

5.93 

y^ejibHUH obbeM jiynen — OflHopanHbix, % 

10 

15 

12.4 

7.69 
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TAEJIHIJA 2 ( npodoADfcenue) 


KcHJIOTOMHHeCKHe npH3H3KH 

min 

max 

*cp. 

V, % 

y,aejibHbiM 06 'beM JiyneH — MHoropaziHbix, % 

0 

3 

1.6 

37.00 

fljIHHa HJieHHKOB COCyHOB, MKM 

275 

440 

372.9 

12.12 

fljIHHa BOJIOKHHCTbIX OJieMCHTOB, MKM 

385 

572 

488.0 

10.35 

,5jiHHa napeHXHMHoro Tflxca, mkm 

363 

418 

387.2 

2.87 

fljiHHa napeHXHMHOM KJieTKH, mkm 

55 

88 

72.6 

9.07 

TaHreHTaJIbHblH AHaMeTp BOJIOKHHCTbIX OJieMeHTOB, MKM 

8 

16 

12.0 

16.67 

PaaHaJIbHbIM flHaMeTp BOJIOKHHCTbIX 3JieMeHT0B, MKM 

5.5 

16 

10.0 

36.67 

Mhcjio jiynen Ha 1 mm — Bcero 

13 

19 

17.0 

7.88 

Mhcjio Jiynen Ha 1 mm — onHopanHbix 

11 

19 

15.2 

10.19 

Mhcjio jiynen Ha 1 mm — MHoropnnHbix 

0 

3 

1.8 

32.00 

BbicoTa JiyneBOH kjictkh, mkm 

10 

40 

22.8 

24.83 

IIlHpHHa jiyneBOH kjictkh, mkm 

11 

14 

11.6 

6.07 

TojIlIIHHa KJieTOHHbIX o 6 ojiohck cocyaoB, MKM 

1.84 

2.21 

1.986 

4.08 

TojIlIIHHa KJieTOHHbIX 060 JI 0 HeK BOJIOKHHCTbIX 3JICMCHT0B, MKM 

1.84 

2.76 

2.21 

9.28 

TojiuiHHa o 6 ojiohck jiyneBbix kjictok, mkm 

1.29 

1.47 

1.39 

3.70 

Betula exilis 





IIlHpHHa rojiHHHoro KOJibua, mkm 

55 

409 

197.0 

29.80 

Mhcjio cocynoB Ha 1 mm 2 — Bcero 

107 

167 

144.2 

8.29 

Mhcjio cocynoB Ha 1 mm 2 — ohhhohhmx 

13 

24 

19.4 

12.64 

Mhcjio cocyaoB Ha 1 mm 2 — crpynnHpoBaHHbix 

93 

142 

124.4 

8.31 

TaHreHTajibHbiH unaMeTp ohhhohhhx cocynoB, mkm 

19 

50 

31.6 

21.00 

TaHreHTajibHbiH unaMeTp crpynnHpoBaHHbix cocyaoB, mkm 

16 

27 

21.2 

15.25 

PajiHajibHbiH HHaMerp ohhhohhmx cocynoB, mkm 

19 

49 

35.95 

18.63 

PajiHajibHbiH flHaMeTp crpynnHpoBaHHbix cocynoB, mkm 

16 

50 

32.4 

28.06 

YjiejibHbiH 06 'beM cocynoB — o 6 hihh, % 

18 

36 

28.0 

13.35 

yjiejibHbiH 06 'beM cocyaoB — ojihhohhmx, % 

3 

8 

5.2 

21.90 

YaejibHbiH 06 'beM cocyaoB — crpynnHpoBaHHbix, % 

15 

33 

22.8 

18.02 

YaejibHbiH o 6 beM JiyneH — o 6 iiihh, % 

20 

25 

22.8 

4.43 

yjiejibHbiH 06 'beM jiynen — oflHopHflHbix, % 

16 

23 

18.6 

8.38 

YaejibHbiH 06 'beM jiynen — MHoropaflHbix, % 

0 

8 

4.2 

42.00 

ZlJIHHa HJieHHKOB COCyflOB, MKM 

153 

305 

233.4 

18.46 

,5jIHHa BOJIOKHHCTbIX OJieMeHTOB, MKM 

343 

520 

416.0 

10.58 

fljiHHa napeHXHMHoro Taxca, mkm 

289 

322 

305.4 

2.12 

fljiHHa napeHXHMHOH kjictkh, mkm 

38 

71 

52.6 

12.60 

TaHreHTajibHbiH flHaMeTp BOJIOKHHCTbIX ojieMeHTOB, mkm 

5.5 

22 

12.2 

34.11 

PajiHajibHbiH jinaMeTp bojiokhhcthx ojieMeHTOB, mkm 

5.5 

22 

15.28 

32.84 

Mhcjio JiyneH Ha 1 mm — Bcero 

19 

26 

21.2 

6.87 

Mhcjio Jiynen Ha 1 mm — oflHOpaflHbix 

16 

24 

19.0 

8.29 

Mhcjio jiynen Ha 1 mm — MHoropaflHbix 

0 

5 

2.2 

43.00 

BbicoTa jiyneBOH KJieTKH, mkm 

10 

40 

22.8 

28.65 

IIlHpHHa JiyneBOH KJieTKH, mkm 

5 

16 

9.7 

21.84 

TojimHHa KJieTOHHbIX o 6 ojioneK cocyjioB, mkm 

1.84 

2.21 

2.006 

4.34 

TojiuiHHa KJieTOHHbIX o 6 ojioneK bojiokhhctwx ojieMeHTOB, mkm 

1.84 

2.21 

2.02 

4.80 

TojiuiHHa o 6 ojioneK nyneBbix KJieTOK, mkm 

1.75 

2.02 

1.84 

3.15 

Betula nana 





IIlHpHHa ronHHHoro KOJibiia, mkm 

77 

429 

244.4 

28.75 

Mhcjio cocynoB Ha 1 mm 2 — Bcero 

100 

116 

108.0 

3.02 

Mhcjio cocynoB Ha 1 mm 2 — onHHOHHbix 

18 

27 

21.8 

8.06 

Mhcjio cocynoB Ha 1 mm 2 — crpynnHpoBaHHbix 

78 

98 

86.1 

5.37 

TaHreHTajibHbiH unaMeTp ohhhohhmx cocynoB, mkm 

16 

38 

24.4 

24.12 

TaHreHTajibHbiH flHaMeTp crpynnHpoBaHHbix cocyflOB, mkm 

11 

33 

20.7 

34.33 
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TAB JIM UA 2 (npodoAotcenue) 


KcHJIOTOMHHeCKHe IipH3HaKH 

min 

max 

*cp. 

V, % 

panHajibHHH jwaMeTp ojiHHOHHbix cocyaoB, mkm 

16 

44 

30.9 

25.25 

paflHajibHbiH jjHaMeTp crpynnHpoBaHHbix cocyaoB, mkm 

14 

44 

26.2 

31.31 

yueJibHbiH 06 'beM cocyaoB — o 6 iixhh, % 

13 

28 

19.6 

15.64 

y^eJibHbiH o 6 i>eM cocyaoB — o^hhohhmx, % 

0 

13 

4.8 

58.62 

yueJibHbiH 06 'beM cocyaoB — crpynnHpoBaHHbix, % 

6 

26 

16.2 

29.84 

yueJibHbiH 06 'beM Jiynew — oSiijhh, % 

16 

23 

19.0 

7.57 

yueJibHbiH 06 'beM Jiynen — o^HopaaHbix, % 

6 

12 

8.2 

15.95 

yueJibHbiH 06 'beM jiyneH — MHoropaaHbix, % 

9 

14 

10.8 

9.00 

^HHa HJieHHKOB COCyjIOB, MKM 

191 

256 

220.7 

7.05 

Jlflima, BOJIOKHHCTbIX OJieMeHTOB, MKM 

272 

355 

299.0 

6.83 

JXmm napeHXHMHoro Tfljxa, mkm 

191 

223 

208.2 

3.99 

J ^}IHHa napeHXHMHOH KJieTKH, MKM 

49 

82 

60.2 

11.16 

TaHreHTajibHbiH fluaMeTp BOJioKHHCTbix ojicmchtob, mkm 

11 

22 

14.1 

20.82 

PaHHaJIbHblH JIHaMeTp BOJioKHHCTbix OJieMeHTOB, MKM 

5.5 

16 

10.4 

27.42 

Hhcjio Jiynen Ha 1 mm — Bcero 

32 

38 

33.8 

4.17 

Hhcjio jiyneH Ha 1 mm — ojiHopjmHbix 

16 

24 

21.6 

7.99 

Hhcjio JiyneH Ha 1 mm — MHoropjmHbix 

8 

16 

12.2 

14.00 

Bbicoia jiyneBOH KJieTKH, mkm 

10 

40 

24 

22.64 

IIlHpHHa jiyneBOH KJieTKH, mkm 

5 

8 

6.8 

10.07 

TOJIlIXHHa KJieTOHHbIX 060 JI 0 HeK cocyaoB, MKM 

1.66 

1.84 

1.76 

2.77 

ToJIlIXHHa KJieTOHHbIX 060 JI 0 HeK BOJioKHHCTbix OJieMeHTOB, MKM 

1.66 

1.84 

1.76 

2.77 

ToJimHHa o 6 ojioneK jiyneBbix KJieTOK, mkm 

1.47 

1.66 

1.546 

3.54 

Duschekia fruticosa 





IIlHpHHa rojiHHHoro KOJibua, mkm 

77 

209 

129.6 

18.49 

Hhcjio cocyaoB Ha 1 mm 2 — Bcero 

267 

358 

326.4 

6.14 

HhCJIO COCyflOB Ha 1 MM 2 — OflHHOHHbIX 

44 

98 

67.2 

15.51 

Hhcjio cocyjiOB Ha 1 mm 2 — crpynnHpoBaHHbix 

198 

300 

259.24 

8.47 

TaHreHTajibHbiH jjHaMeTp ojihhohhhx cocyzjoB, mkm 

16 

33 

25.3 

19.25 

TaHreHTajibHbiH AnaMerp crpynnHpoBaHHbix cocyaoB, mkm 

14 

33 

22.8 

27.39 

PajIHaJIbHblH JIHaMeTp OflHHOHHbIX COCyZJOB, MKM 

14 

38 

27 

22.60 

PajiHajibHbiH jinaMeTp crpynnHpoBaHHbix cocyaoB, mkm 

14 

33 

22.9 

22.03 

yueJibHbiH 06 'beM cocyaoB — oSiixhh, % 

17 

35 

26.2 

16.19 

yueJibHbiH 06 'beM COCyaOB — OflHHOHHbIX, % 

2 

10 

5.6 

34.20 

yueJibHbiH 06 'beM cocyaoB — crpynnHpoBaHHbix, % 

14 

25 

20.6 

12.31 

YaejibHbiH 06 'beM jiynen — o 6 iixhh, % 

12 

20 

16.2 

9.83 

yueJibHbiH o 6 i>eM JiyneH — ojjHopaaHbix, % 

12 

18 

14.8 

8.47 

XaejibHbiH o 6 i>eM jiynen — MHoropjmHbix, % 

0 

7 

1.4 

117 

JIJIHHa HJieHHKOB COCyflOB, MKM 

196 

332 

273.6 

13.40 

JIJIHHa BOJioKHHCTbix OJieMeHTOB, MKM 

365 

520 

429 

9.01 

fljiHHa napeHXHMHoro raxa, mkm 

316 

360 

339 

2.84 

fljIHHa napeHXHMHOH KJieTKH, MKM 

44 

93 

65.4 

16.07 

TaHreHTajibHbiH zinaMerp BOJioKHHCTbix ojieMeHTOB, mkm 

5.5 

22 

12.2 

34.11 

PajIHaJIbHblH JIHaMeTp BOJioKHHCTbix OJieMeHTOB, MKM 

5.5 

22 

15.28 

32.84 

Hhcjio jiynen Ha 1 mm — Bcero 

16 

22 

19.6 

6.17 

Hhcjio jiynen Ha 1 mm — ojmopjmHbix 

16 

22 

19.2 

6.53 

Hhcjio jiynen Ha 1 mm — MHoropajiHbix 

0 

2 

0.4 

117 

BbicoTa jiyneBOH KJieTKH, mkm 

15 

33 

23.8 

18.91 

IIlHpHHa JiyneBOH KJieTKH, mkm 

5 

11 

8.2 

17.77 

TojIlIIHHa KJieTOHHbIX 060 JI 0 HeK COCy^OB, MKM 

1.47 

1.66 

1.584 

2.91 

ToJimHHa KJieTOHHbIX 060 JI 0 HeK BOJioKHHCTbix OJieMeHTOB, MKM 

1.47 

3.86 

2.19 

20.61 

TojimHHa o 6 ojioneK jiyneBbix KJieTOK, mkm 

1.47 

1.47 

1.47 

0.00 
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HHH AJIfl Ka^CAOrO npH3HaKa H BKJIIOHaiOT X mim , Jt max , JC cp -MHHHMaJIBHOe, MaKCHMaJIL- 

Hoe, cpeAHee 3HaneHHJi npH3HaKOB, a Taxace K03(j)(|)HUHeHT BapHaijHH V {%). Maijepa- 
UHK) ApeBecHHM npoBOAHJiH no MeTOAy M. B. HexjiiOAOBOH (1992) nyTeM KmmHQum 
He6ojibinnx xycoHKOB b TeneHHe 15 — 20 mhh b cjiaOoM pacTBope a30THon khcjiotbi, hto 
n03B0JIHJI0 CBeCTH K MHHHMyMy BJIHJIHHe o6pa6oTKH Ha TOHKHe KJieTOHHbie o6ojiohkh. 
OnHCaHHH aHaTOMHHeCKOrO CTpoeHHJI H MOp<])OMeTpHJI 3JieMeHTOB BTOpHHHOH KCHJie- 
Mbi BbinojiHeHbi no o6menpHHaTOH MeTOAHKe (^ueHKO-XMejieBCKnn, 1954; Metcalfe, 
Chalk, 1983). Ilpn nx cocTaBJieHnn ncnojib30BaH cnoBapb TepMHHOB, npeAJioaceHHbift 
Me5KAyHapoAHOH accoimaiuieH aHaTOMOB ApeBecHHbi (Wheeler et al., 1989). Ilpn 060- 
3HaneHHH ranoB nopoBOcra paAnanbHbix n TaHreHTanbHbix ctchok kjictok Jiynen npn- 
MTbi TepMHHbi, BBeAeHHbie E. C. HaBnaBaA3e (1965, 1979), npn onpeAeJieHHH <f>opMbi 
HJieHHKOB cocyAOB — TepMHHbi, pa3pa6oTaHHbie M. B. HexjnoAOBon (1992), a Taicace 
cnoBapb, npHBeAeHHbin b «ATJiace ApeBecHHbi h bojiokoh...» (1992). 


Pe3yjii>TaTi>i HccjieAoeaHHH 

^e(J)HHHTHBHaH KCHJieMa H3yneHHbix pacreHHH pacceaHHO-cocyAHCTaa (Ta6ji. I, 7), 

COCTOHT H3 HJieHHKOB COCyAOB (13 - 36%), COCyAHCTbIX H BOJIOKHHCTbIX TpaXeHA 

(poA Betula ), a Taicace bojiokoh c npocTbiMH nopaMH — jiH6pH<f>opMa (Duschekia) — 
46 — 65 %, KJieTOK aKcnajibHOH (2—9) h JiyneBOH (12—25 %) napeHXHMbi. Cjioh npn- 
pocTa aobojibho OTneTJiHBbie, hx rpaHHua BOJiHHCTaa, o6pa30BaHa 1 — 4 cjiohmh toh- 
KOCTeHHbix hjih HMeiomHX cjienca yTOJimeHHbie ctchkh {Duschekia) bojiokhhctbix 
3JieMeHTOB H KJieTKaMH TepMHHaJIbHOH napeHXHMbi, a TaKace HeKOTOpbIM pa3JIHHHeM B 
AHaMeTpe cocyAOB paHHen h no3AHen ApeBecHHbi. HepeAKO Ha6jiiOAaiOTCJi jioacHbie ro- 
AHHHbie KOJibAa ( B. nana, B. exilis), b oneHb y3KHX roAHHHbix KOJibijax no hx mnpHHe 
nacTO yMemaeTCH jihuib oahh cjioh npocBeTOB cocyAOB. 

Ha nonepenHOM cpe3e cocyAM pncyHKa He o6pa3yiOT, oahhohhbic, b rpynnax h 
paAHajibHbix AenoHKax no 2—9(12) hjih 6ojiee kopotkhx — H3 2 — 6 (B. exilis). B rpyn- 
nbi h AenoHKH cocyAOB nacTO bxoaat umpoKonpocBerabie Henep(j)opHpoBaHHbie Tpa- 
xeajibHbie 3JieMeHTbi, HHorAa Taxaa ijenonKa thhctch nepe3 hcckojibko y3KHX roAHHHbix 
cjioeB (Ta6ji. I, 7). KpoMe toto, TpaxeHAM HepeAKO caMH o6pa3yiOT AJiHHHbie ijenonKH 
(poA Betula). OnepTaHHa npocBeTOB cocyAOB yrjioBaTbie, peace cjia6oyrjiOBaTbie, Ana- 
MeTpbi ot oneHb Majibix ao Majibix. 

HjieHHKH cocyAOB TOHKOCTeHHbie, yAJIHHeHHO-BOJIOKHOBHAHbie C KOpOTKHMH HJIH 

epeAHHMH KJIIOBHKaMH (20-80 MKM), HHOTAa 6e3 HHX. riep(|)OpaAHOHHbie nJiaCTHH- 

kh jiecraHHHbie — c 5 — 30 nepeKJiaAHHaMH (Ta6ji. I, 2), oBajibHbie c oxaHMJieHHeM 
hjih 6 e 3 Hero {Betula). B poAe Duschekia nep<f>opaijHOHHbie njiacTHHKH oxaHMJieHHH 
He HMeiOT. nep(J)opaAHH pacnoJioaceHbi Ha 6 okobbix paAHajibHbix hjih chjibho cko- 
meHHbix nonepenHbix CTeHKax, nepeKJiaAHHbi tohkhc, c nacTbiMH 6H<f>ypKaijHJiMH 
(Ta6ji. I, 3 ). MeaccocyAHCTaa nopoBocTb oGnjibHaa ToneHHaa HecxojibKHx ranoB: cy- 
npoTHBHaa, CMemaHHaa, onepeAHaa (poA Duschekia — Ta6ji. I, 4), o6bihho tojibko one- 
peAHaji {Betula — Ta6ji. I, 6); oneHb peAKO noMHMO onepeAHOH Ha6jnoAaeTca CMe- 
inaHHaa nopoBocTb {B. exilis). llopbi noxpbiBaiOT bcio creHKy HJieHHKa cocyAa h pac- 
noJioaceHbi coMKHyTO, HHorAa c6jiHaceHHO (TaHreHTajibHbie ctchkh). OicaHMjieHHa 
nop OBajibHbie hjih nojinroHajibHbie, peace oxpyrjibie (poA Duschekia); anepTypbi na¬ 
me Bcero pacnojiaraiOTca ropH 30 HTajibHO, aobojibho y 3 KHe OBajibHbie BKjnoneHHbie, 
o6bihho aoxoaht ao rpaHHU, oxaHMJieHHa; HMeiOTca cjiHBnmeca nopw — no 2 — 3 {Du¬ 
schekia). no nrnpHHe paAHajibHOH CTeHKH pa 3 MemaeTca 3 — 12, TaHrenrajibHOH — 
1 —10 nop. 
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MeacAy BOJioKHisrcTbiMH TpaxeHAaMH h BOJioKHaMH c npocTMMH nopaMH Ha6mo- 
^aioTCH MHoroHHCJieHHbie nepexoAH. ToJimmia ctchok BOJiOKHHCTbix ojicmchtob — 
1.5-— 2.2(2.8)mkm; b yTOjmjeHHbix BOJioKHax no3AHen ApoBecHHbi D.fruticosa — 
£0 3.9 MKM. riopOBOCTb Ha CTeHKaX COCy^HCTblX TpaxeHA HAeHTHHHa nopOBOCTH CTeHOK 

y3KHX COCyAOB, no UIHpHHe KOTOpbIX pa3MemaeTCH 1 - 3 nopbl. CTeHKH BOJiOKHHCTbix 

xpaxeHA nopHCTbie, nopbi MejiKHe OBanbHbie, BbiTJiHyTOOBajibHbie, peAKO mejieBHAHbie 
(B. nana,B. ex/fe)HHorAaoBajibHbienoKpyrjibie(i?. divaricata, D.fruticosa). Pacnojio- 
^ceHbi cbo6oaho b oahh p jia hjih A , H j 4 ) 4 ) y 3HO J peace c6jiHaceHHo (poA Betula) — 1—2(3) 
no uiHpHHe CTeHKH TpexeHAM. OTBepcraji nop Kocwe, CKpemHBaiomHecji, BbiTJiHyTO- 
oBaJibHbie. OKOHnaHHa TpaxeHA 3aocTpeHHbie, peace uiTbiKoo6pa3Hbie h Tynbie. Y bo- 
jxokoh jiH6pH(J)opMa nopbi Meubue, npocrae OKpyrubie hjih mejieBHAHbie, ot peAKHX ao 
AOBOJibho MHoroHHCJieHHbix. B nocueAHeM cjiynae ohh BCTpenaiOTCJi Ha yrojimeHHbix 
cTeHKax bojiokoh no3AHen 30Hbi KOJibija npnpocTa h pacnoJioaceHbi b 1 — 2 pwa. Okoh- 
uaHHH bojiokoh 3aocTpeHHbie, BHjibnaTbie, 3a3y6peHHbie. 

AKCHajibHaa napeHXHMa anoTpaxeajibHaji o6HJibHaa (oco6eHHO y B. nana) hjih ao- 
BOJibHO CKyAHaa (B. divaricata), AH4>(j)y3Haji, TepMHHajibHaa h ijenoHeHHaji H3 2—3 KJie- 
tok (poA Duschekia) hjih 2—8 kjictok (poA Betula) b ijenoHKe, a TaKace JioacHOBa3H- 
AeHTpHHecKaa — 1—3 kjictkh, pacnoJioaceHHbie B03Jie cocyAa hjih rpynnw cocyAOB c 
TaHreHTajibHOH ctopohh (TaKHe kjictkh co3AaiOT BnenaTJieHHe Ba3Hii;eHTpHHecK0H na- 
peHXHMbi c HenoJiHOH o6icjiaAKOH). I],enoHKH H3 KjieTOK napeHXHMbi Moryr TjmyTbCJi 
ot Jiyna k Jiyny, o6pa3yji c hhmh ceTKy — ceTuaTaa napeHXHMa (B. nana). Kojihhcctbo 
aKcnajibHOH napeHXHMbi nacTO HaxoAHTCJi b o6paraoH 3aBHCHM0CTH ot niHpHHbi cjioji 

npHpOCTa. napeHXHMHblH TJiaC COCTOHT H3 3 - 8 KJieTOK, BbITJIHyTbIX BAOJIb OCH; CTeHKH 

KJieTOK nopHCTbie, nopbi MejiKHe oKpyrjibie CBo6oAHbie, pacnoJioaceHbi AH(jx])y3H0. 

JlynH b HHCJie ot 13 ao 38 Ha l 1 mm, hx BbicoTa 1— 47 kjictok, OAHopjiAHbie h peace 
MHoropjiAHbie (ao 7 pjiahbix), reTeporeHHbie hjih cjia6oreTeporeHHbie c tchachahch 
k roMoreHHo-najiHcaAHbiM (Ta6ji. I, 5, 7). BerpenaiOTCJi c6jmaceHHbie, cjihbihhccji, a 
TaKace arperarabie Jiynn, KOTopbie rjw poAa Duschekia o6biHHbi, a jynn poAa Betula 
peAKH. Ha nonepenHOM cpe3e OAHopjiAHbie Jiynn yace KpynHbix cocyAOB, npn BCTpene 
c hhmh H3TH6aiOTca, HHorAa KaK 6w «HbipaiOT», npn nepexoAe H3 cjioji b cjioh He pacinn- 
paioTca, HepeAKO BTJirHBaiOT rpaHHiiy KOJibua npnpocTa BHyTpb (poA Duschekia). Mho- 
ropaAHbie Jiynn yace hjih paBHbi AnaMeTpy Han6ojiee KpynHbix cocyAOB, peace ninpe hx 
(B. exilis), npn nepexoAe H3 cjioji b cjioh pacmnpaiOTca, He h3mchjiji jihhhh rpaHHijbi 
roAHHHoro KOJibi^a (poA Betula ) hjih Bbirn6aa ee BHyTpb (poA Duschekia). B TaHreH- 
TanbHOM ceneHHH y3KHe Jiynn, KaK npaBHjio, OAHopjiAHbie h nacranHo ABypjiAHBie c 1 
{Duschekia), 1—3 ABypjiAHbiMH cjiojimh — Taicnx ynacTKOB b jiyne MoaceT 6bm> He- 
GKOJibKO (Betula); name Jiynn HH3KHe — 1—15 kjictok bbicotoh, peace 6ojiee bbi- 
coKHe — cjiHBinHeca. MHoropjiAHbie Jiynn HeMHoroHHCJieHHbi, BepeTeHOBHAHbie c 

1— 4-cjiohhbimh (Betula) hjih 1 —8-cjiohhbimh (Duschekia) OAHopjiAHbiMH OKOHna- 
hhjimh. B poAe Duschekia BepeTeHOBHAHbie Jiynn 2— 4-pjiAHbie; b poAe Betula — 

2— 5- (B. nana) hjih 2—7-pjiAHbie (B. exilis). Jlynn Moryr 6mtb hckjhohhtcjibho oaho- 
pjiAHbiMH (B. divaricata). Kjictkh Jiynen b TaHreHTajibHOM ceneHHH pa3HOo6pa3HOH 
(J)opMbi — OBajibHbie, yAJiHHeHHO-OBajibHbie, jiHH30BHAHbie, npaMoyrojibHbie, 6ohohko- 
BHAHbie, hx nonepenHbie ctchkh o6bihhq ropH30HTajibHbie (D. fruticosa, B. divaricata) 
hjih ropH30HTajibHbie h KOCoropH30HTajibHbie (B. nana, B. exilis). 

B paAHajibHOM ceneHHH reTeporeHHbie Jiynn coctojit H3 jieacaHHX, KBaAparabix, 
peace hh3koctojihhx kjictok, npmeM b oahom pjmy hx (|)opMa MoaceT MeHaTbca 3a cneT 
H3MeHeHHa: ajihhbi, BbicoTa ace ocTaeTca nocToaHHon, KpaeBbie paAbi kjictok reTeporeH- 
hbix jiynen CToanne (Ta6ji. I, 7). Cjia6oreTeporeHHbie Jiynn b CBoen cpeAHen nacra cjio- 
aceHbi jieacanHMH KJieTKaMH, AJiHHa KOTopbix b 2—3 pa3a npeBbimaeT BbicoTy, a Taxace 
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KBa^paTHblMH H KOpOTKOCTOaHHMH KJieTKaMH no KpaaMJ CpeAH JieacaHHX KJieTOK H3pe^- 
Ka BCTpenaiOTca 1—2 KBaAparawe kjictkh; nacTO b y3KHx toahhhmx KOJibAax b Jiy- 
nax HaGmoAaiOTCH roMoreHHO-najmcaAHMe ynacTKH. CocyAHCTO-JiyneBaa nopoBOCTb 
oOnjibHaa cynpoTHBHaa, CMemaHHaa (poA Duschekia) hjih HCKjnoHHTejibHo onepeAHaa 
(poA Betula ); nopbi MejiKHe OKpyrjibie, no BbicoTe KpaeBon kjictkh pa 3 MemaeTca ot 5 
AO 1 5 nop. JlynH o 6 mhho KOHTaKTHbie, Jinnib HHorAa OTAejibHbie Jieacanne kjictkh MoryT 
6 biTb jinmeHbi nop (po r Betula). ropH30HTajibHbie ctchkh jiyneBMX kjictok tohkhc poB- 
Hbie nopHCTbie, nonepeHHbie ctchkh nopHCTO-y3ejiKOBbie (Betula); peace BCTpenaiOTca 
kjictkh c yTOJimeHHbiMH CTeHKaMH h BbieMnaTbiMH nopaMH (D. fruticosa, B. exilis). 

CpaBHHBaa CTpoeHHe btophhhoh kchjicmm b nocjieAOBaTejibHbix paAax cjioeB npn- 
pocTa H3yneHHbix bhaob, MoacHO BbiAejiHTb HeKOTopwe o 6 mHe HanpaBJieHHa CTpyKTyp- 
hhx H 3 MeHeHHH. TaK, HanpHMep, rpaHHAM toahhhmx kojica no Mepe yAajieHHa ot cepA- 
AeBHHbl CTaHOBHTCa OTHeTJIHBee. 3HaHHTeJIbHbIH o 6 beM TOJICTOCTCHHblX 3JieMeHT0B, 
bxoaaiahx b cocTaB nepBoro roAHHHoro KOJibAa (poA Duschekia — Ta 6 ji. II, /), b nocjie- 
AyiomeM 3aMeTHo coKpamaeTca. MeHaiOTca onepTaHiia h BejiHHHHa npocBeTOB cocy- 
AOB — ot aobojibho MejiKHX yrjiOBaTbix, non™ 4-yroJibHbix, noxoacHX Ha Henep<f>opHpo- 
BaHHbie 3JieMeHTbi, k 6 ojiee KpynHbiM cocyAaM cjia 6 oyrjiOBaTOH <f>opMM (Ta 6 ji. II, /, 2), 
HTO, no MHeHHK) H. A. r pyA3HHCKOH (1992), CBJI3aHO C yBeJIHHeHHeM HHCJia OAHOBpe- 
mchho pa3BHBaioiAHXca noneK b KpoHe. Ha 6 jnoAaiOTca HeKOTopbie nepecTpoHKH b pac- 
nojioaceHHH cocyAOB: yMeHbinaioTca b HHCJie h CTaHOBaTca Kopone hx paAHajibHbie ije- 
noHKH, hhcjio crpynnnpoBaHHbix THe3AaMH cocyAOB B03pacTaeT. HcneaaiOT 6 oJiee 
npHMHTHBHbie jiecTHHHHo-ceTHaTbie (poA Betula) h ceTnaTbie (poA Duschekia) nep<f>o- 
paAHOHHbie njiacTHHKH, xapaKTepHbie rjvl lOBeHHJibHOH kchjicmm, yMeHbinaeTca hhcjio 
nepeKJiaAHH h 6 H<f>ypKaAHH b jiccthhhhmx nepcfiopaAHax. J\ji% Bcex H3yneHHMX bhaob 
xapaKTepHO nepeMemeHHe nepcfiopaAHOHHMX njiacTHHOK, pacnojioaceHHbix Ha 6 okobmx 
CT eHKax, 6 jinace k KOHAaM hjichhkob cocyAOB h Ha CKomeHHbie nonepeHHbie ctchkh. 
IIep(|)opaAHH npnoGpeTaiOT 6 ojiee neTKHe onepTaHHa hjih OTAejiaiOTca ot nop cbo- 
6 oahoh 3 ohoh (Ta 6 ji. II, 3 , 5). 

IlepexoAHaa MeaccocyAHcraa nopoBOCTb, xapaKTepHaa rjvl nepBbix hjichhkob cocy¬ 
AOB lOBeHHJibHOH KCHJieMbi, 3aMeHaeTca co BpeMeHeM tohchhoh — cynpoTHBHofi, CMe- 
rnaHHOH h onepeAHOH (Ta 6 ji. II, 3 — 5 ). Y Bcex paccMOTpeHHbix bhaob yBejiHHHBaeTca 
CTeneHb KOHTaKTa MeacAy cocyAaMH, pacnojioaceHHe nop Ha hx CTeHKax craHOBHTca 60 - 
Jiee itiiOTHbiM. OAHaxo cneAnajiH3HpoBaHHMH ran coMKHyTOH onepeAHOH nopoBOCTH 
B AC(|)HHHTHBHOH KCHJICMe CCBepHblX 6epe3 He CTaHOBHTCa eAHHCTBeHHbIM, OAHOBpe- 
mchho c hhm npHcyTCTByiOT, KaK npaBHJio, CMemaHHoe h c 6 jiHaceHHoe pacnojioaceHHe 
nop. Pa3Mepbi kjiiobhkob hcckojibko yMeHbinaioTca, npn 3 tom rjiuhsl caMHX hjichhkob 
cocyAOB He3HaHHTejibHO yBejiHHHBaeTca hjih ocraeTca nocToaHHOH, BapbHpya b Ty hjih 
A pyryio CTopoHy b cpaBHeHHH co cpeAHefi ajihhoh napeHXHMHoro Taaca, KOTopaa AOCTa- 
tohho CTa 6 njibHa; AJiHHa HenepcfiopHpoBaHHbix 3 jicmchtob tojibko B03pacTaeT. OAHaKO 
3 tot npH3HaK, KaK noKa3ajio HccjieAOBaHHe, 3aBHCHT b onpeAejieHHOH CTeneHH ot ycjio- 
bhh oKpyacaioiAeH cpeAM (HaBHaBaA 3 e, Ch 3 ohchko, 2002). 

B6jih3h cepAAeBHHbi CTeOjia BCTpenaiOTca TpaxeHAonoAoOHbie cocyAM h cocyAH 
HenpaBHJibHOH <f>opMbi. 

TeMnbi CTaHOBJieHHa MeaccocyAHCTOH h cocyAHCTO-jiyneBOH nopoBOCTH bmcokhc: 
tot h Apyroii npH3HaKH 4>opMHpyiOTca b TeHeHHe 1 —2 nepBbix JieT acH3HH pacTeHHa. 
/Jajiee pa3Mepbi nop ctchok jiyneBbix kjictok hcckojibko yMeHbinaiOTca, a H3MeHeHHa 
b pacnoJioaceHHH hx Apyr othochtcjibho Apyra conpaaceHbi c H3MeHeHHaMH b pacnojio- 
aceHHH nop MeacAy cocyAaMH. 

Tax ace ObiCTpo nponcxoAHT 3aMeHa reTeporeHHO-najiHcaAHoro rana jiyneH co CTy- 
neHnaTbiM KOHTypoM, xapaKTepHoro rjvl iobchhjibhoh kchjicmbi 1-ro roAHHHoro KOJibAa 
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(CH 30 HeHK 0 , 2000) reTeporeHHMMH h cjiaOoreTeporeHHHMH nynaMH, OAHaxo tchach- 
k najiHcaAHocra coxpaHAeTCA. ILiothoctb nyneH (t. e. hhcao hx Ha 1 mm) y H3yneH- 
Hbix pacTeHHH c roAaMH yMeHbmaeTCA, paahoctb ace H3MeHAeTCA no-pa3HOMy. y 6epe- 
3 oBbix b npoijecce craHOBneHHA btophhhoh kchbcmbi npHcyTCTByiOT 3 BapnaHTa pa3BH- 
thh 3Toro npH3HaKa: npn o6ineM yMeHbmeHHH hjiothocth nyneH y oahhx bhaob hx 
pflA H0CTb yfiejiHHHBaeTCH (B. exilis ), y ApyrHX — yMeHbmaeTCA (B. nana ), y TpeTbHX — 
ocTaeTCH nocTOHHHOH (D. fruticosa, B. divaricata). 

B H3MeHeHHH axcHajibHOH napeHXHMbi neTxaA xoppenAAHA c B03pacT0M pacTe¬ 
HHH OTcyTCTByeT, ynenbHbiH o6beM ee MoaceT BapbHpoBaTb Aaace b pa3AHHHbix ynacT- 
Kax rOAHHHOrO CAOA H 3aBHCHT, B OCHOBHOM, OT IIOrOAHblX yCAOBHH rona. TeM He Me- 
nee oceBOH napeHXHMbi o6bihho 6ojibme b nepBOM toahhhom xonbAe, 3aTeM ee o6beM 
yMeHbUiaeTCA. 


OScyacneHHe pe3yjn>TaTOB 

JJjm npeACTaBHTeAeH 6epe30Bbix, H3yneHHbix hbmh, xapaxrepeH cpaBHHTeAbHo 
OipaHHHeHHblH Ha6op CTpyKTypHbIX npH3HaKOB BTOpHHHOH KCHAeMbl, HTO CBA3aHO, Be- 
pOATHO, C OTHOCHTeAbHO HeBbICOKHM 3BOAK)AHOHHbIM ypOBHeM CeMeHCTBa. 

H3BecTHo (^ACHKo-XMeAeBCKHH, 1948; JIe6eAeHKO, 1955;Bhxpob, 1959; HaBnaBaA- 
3e, 1960,1979; Carlquist, 1962, 1975,1988; CauiHHa, 1964; YMapoB, 1992; Kochhchko, 

1999), HTO B KDBeHHAbHOH KCHAeMe HaCTO Ha6niOAaK)TCA HepTbl, KOTOpbie OTCyTCTByiOT 
b a^4>hhhthbhoh ApeBecHHe Tex ace B3pocAbix pacTeHHH. IIpHneM oahh npH3HaKH, xa- 
paKTepHbie jxjw K)BeHHAbHoro crpoeHHA, b AaAbHeHineM He coxpaHAiOTCA, Apyrne, npe- 
o6pa3yacb ot KOAbAa k KOAbAy b paAHaAbHOM HanpaBAeHHH, AOCTHraiOT CBoero ranHH- 
HOTO BbipaACeHHA TOAbKO Hepe3 HeCKOAbKO AeT. TeMnbI CTaHOBAeHHA pa3AHHHbIX KCHAO- 
TOMHHeCKHX npH3HaKOB HeOAHHaKOBbI H 3aBHCAT OT ypOBHA CneAHaAH3aAHH paCTeHHA, 
ero B03pacTa, ycnoBHH oxpyacaioineH cpeAbi h <f>yHKAHOHaAbHOH 3HaHHMocra npH3HaKa, 
hto onpeAeAAeT hx pa3HOB03pacraocTb (reTepo6aTMHio). /JeHCTBHTenbHo, b Ae(])HHH- 
THBHOH ApeBecHHe HCCAeAOBaHHbIX HBMH BHAOB CeM. Betulaceae Ha6AK)AaiOTCA npn- 
3HaKH pa3HOH CTeneHH cneAH3AH3a ahh : yrnoBaTaA h oxpyrnaA <f>opMa npocBeTOB cocy- 
AOB, AeCTHHHHbie nep<])OpaAHOHHbie nAaCTHHKH C pa3AHHHbIM KOAHHeCTBOM nepeKAa- 
AHH (ot 5 ao 30), nepexoAHaa h onepeAHaa MeAccocyAHCTaA nopoBOCTb, reTeporeHHbie, 
CAa6oreTeporeHHbie h roMoreHHo-naAHcaAHbie nynn, AH<jx])y3HaA, AenonenHaA h ceTna- 
Taa anoTpaxeaAbHaA napeHXHMa h t. a- OAHaxo koahhcctbo occboh napeHXHMbi MoaceT 
H3MeHATbCA B CBA3H C nOTOAHblMH yCAOBHAMH TOAa. HeCTa6HAbHOCTb 3TOTO npH3HaKa 
B rOAHHHbIX CAOAX nOATBepACAaeT MHeHHe HeKOTOpbIX 3BOAK)AHOHHbIX MOp4>OAOrOB 

(^AeHKO-XMeAeBCKHH, 1948, 1954, 1961; HaBnaBaA3e, 1966, 1979; YMapoB, 1992, 
h Ap.) o tom, hto AaHHaa CTpyicrypa noABHAacb b npoAecce sboaioahh ApeBecHHbi no3A- 
Hee Apyrnx 3AeMeHTOB h b 6onee 3HanHTenbHOH Mepe noABepaceHa bahahhio skoaoth- 
necKHX 4>aKTopoB. Ha 3to HaKAaAHBaeTCA TaioKe GoAbmaa Bapna6eAbHOCTb 3toto npn- 
3Haxa, o6yCAOBAeHHaA MHOrHMH APyrHMH npHHHHaMH (3KCAeHTpHHHOCTbK) CTBOAa, 
ACH3HeHHOH <])OpMOH H T. A-)* 

BTopHHHaa KCHAeMa 4 bhaob 6epe30Bbix xapaKTepH3yeTCA 3HanHTeAbHbiM cxoact- 
BOM aHaTOMHHeCKOTO CTpoeHHA, 3aTpyAHAK)IAHM HX HAeHTH(J)HKaAHK). B CBA3H C 3THM 
6mah npHBAeneHbi KOAHnecTBeHHbie aHaTOMHnecKHe noica3aTenH (MHHHMaAbHbie, Max- 
CHMaAbHbie H epeAHHe 3HaHeHHA, X03(])<])HAHeHT BapnaAHH). AHaAH3 X03(])<])HAHeHTOB 
BapnaAHH 28 npH3HaxoB bmabha pa3AHHHbiH ypoBeHb hx H3MeHHHBOCTH. K HanGonee 
KOHCTaHTHbiM KCHAOTOMHHecKHM oco6eHHOCTAM c ypoBHeM BapnaAHH, He npeBbimaio- 
IAHM 16 %, OTHOCHTCA nOABBAAIOIABA HX HaCTb (15-16 npH3HaXOB)-HHCAO HAeHHKOB 
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cocyAOB Ha 1 mm 2 (Bcero, oahhohhbix, crpynnnpoBaHHbix), jimma, hjichukob cocy- 
AOB, BOJIOKHHCTBIX 3JieMeHTOB, napeHXHMHOrO Tfl)Ka H napeHXHMHOH KJieTKH, yAeJIBHMH 
o6beM jiyneH (o6iahh h oAHopjiAHbix), hhcjio Jiynefi Ha 1 mm (Bcero h OAHopjiAHbix), 
uiHpHHa jiyneBOH KJieTKH (HCKjnoneHHe D. fruticosa ), TOJimmia kjictohhbix o6ojiohck 
cocyAOB, jiyneBbix kjictok h bojiokhhctbix 3JieMeHTOB (HCKjnoneHHe — D. fruticosa). 

IIpH3HaKH C OTHOCHTCJIBHO BbICOKHM ypoBHeM BapbHpoBaHHn 17-40 % TaOECe MHO- 

roHHCJieHHbi — (10—11 npH3HaKOB): umpHHa roAMHHoro KOJibija, A^aMerp iGOcyAOB 
(TaHreHTajibHbiH h jiaAHajibHbm), yAejibHbiH o6beM cacyzjOB (o6iahh, crpynnnpoBaH- 
HblX H OAHHOHHblX, HCKJIIOHeHHe B. nana ), flHaMeTp BOJIOKHHCTbIX 3JieMeHTOB (TaH¬ 
reHTajibHbiH H paAHaJIbHbm), BbICOTa JiyneBOH KJieTKH. IIpH3HaKH C HeyCTOHHHBBIM 

ypOBHCM BapbHpOBaHHH - OT HH3KOTO AO OHCHB BblCOKOTO: yAeJIBHBIH o6beM QAH- 

hohhbix cocyAOB (21 — 58 %), hhcjio MHoropiiAHbix jiynen Ha 1 mm (ot 14 % ao 100 
H BblUie). 

YcTaHOBJieHHbie pa3JiHHHH b KanecTBeHHbix h kojihhcctbchhbix noKa3aTejnix no3Bo- 
jihjih nocTpOHTb kjiioh Rim onpeAejieHHfl H3yneHHbix bhaob no kchjiotomhhcckhm npn- 
3HaKaM, KOTOpblH B OCHOBHOM COOTBCTCTByeT npHHHTOMy B CCMeHCTBe AOJieHHK) (Miller, 

Cahow, 1989). 

KCHJIOTOMHHECKHH KJIIOH J\JW OIIPEAEJIEHHH HCCJIEAOBAHHblX 
nPEACTABHTEAEH CEMEHCTBA BETULACEAE HA KPAHHEM CEBEPE POCCHH 

1. MexaHHHecKHe ojicmchtbi npe^CTaBJieHBi cocyzmcTBiMH h bojiokhhctbimh TpaxenflaMH, BOJiOKHaMH jih6- 

pn(J)opMa, nep(J)opaiiHOHHBie njiacTHHKH 6e3 oKaHMJieHHH. B jobchhjibhoh KCHJieMe Hapjmy c JiecT- 
HHHHBIMH HafonOflaiOTCJI CeTHBTBie nep«j)OpaUHOHHBie njiacTHHKH.2 

— BoJioKHa JiH6pH(J)opMa OTcyrcTBytoT, nepcjjopannoHHBie njiacTHHKH oicaHMJieHHBie hjih oKaHMJieHHH He 

Ha6jnoaaeTCH, BK)BeHHJiBHOH«OHJieMeTHnHHHBieceTHaTBienep(J)opauHHOTcyTCTByK)T .... 2(-) 

2. AecTHHHHBie nep(J)opauHOHHBie njiacTHHKH c 12—28 nepeKJiaflHHaMn; MWKCocyzmcTaji nopoBOCTB cy- 

npoTHBHaa, HHoraa cMeiuaHHan; cocyzmcTo-JiyHeBaJi nopoBOCTB cynporaBHaji h onepejiHaji. B K)Be- 

HHJIBHOH KCHJieMe XOpOIHO BBipaDKCHa n03^HHH 30Ha-AO 15 CJIOeB pajlHaJIBHO ynJIOIIieHHBIX 3Jie- 

MeHTOB. Duschekia fruticosa 

— Me>KcocyzmcTafl nopoBOCTB npeHMymecTBeHHO OHepeflHax; cocy^HCTO-JiyneBaji nopoBOCTB hckjiiohh- 

TeJiBHO onepe^Haji. Bee 3JieMeHTBi btophhhoh kchjicmbi TOHKOCTeHHBie.3 

3. CocyflBI B HDBeHHJIBHOH H ^e(J)HHHTHBHOH KCHJieMe XOp.QIHO OTJIHHHMBI OT BOJIOKHHCTBIX 3JICMCHTOB ... 4 

— CocyflBi v b HDBeHHJIBHOH KCHJieMe no (J)opMe h paawepaM Tpyzmo otjihhhmbi ot oKpyHcaiomHx hx Henep- 

(J)OpHpOBaHHBIX 3JICMCHTOB.4(-) 

4. OKaHMJieHHBie nopBi Ha CTeHKax bojiokhhctbix Tpaxena MeJiKHe OBajiBHBie, peace OKpyrjion (JjopMBi, pac- 

nojioDKeHBi npeHMymecTBeHHO c6jmaceHHO.5 

— IIopBi Ha CTeHKax bojiokhhctbix Tpaxena OBajiBHBie hjih BBiTJiHyrooBajiBHBie .5(-) 

5. AyHHy3KHel—2-pji^HBie .6 

— Jlynn y3Kne h uinpoKne no 5 —7-pjWHBix .6(-) 

6. MeaccocyzmcTaa nopoBOCTB b kjbchhjibhoh KCHJieMe oHepe^Hax h CMeinaHHaji, b ^(Jjhhhthbhoh — hck- 

jiK)HHTejiBHO onepe^Haji, nopBi MeJiKHe; kojihhcctbo nepeKJia^HH b jiccthhhhbix nep<|)opauHOHHBix 
njiacTHHKax 10—30; o6ojiohkh bojiokhhctbix Tpaxena paBHBi hjih mnme o6ojiohck hjichhkob cocy- 
,ziob; aKcnajiBHax napeHXHMa othochtcjibho CKyjiHaji, napeHXHMHaji uenoHKa coctoht H3 2—3 KJie- 

tok; CTeHKH JiyneBBix kjictok tohkhc nopncTBie poBHBie. Betula divaricata 

-CTeHKH BOJIOKHHCTBIX TpaxeHfl paBHBi HJIH MCHBUie no TOJIIIIMHe CTCHOK HJICHHKOB COCy^OB, o6”BeM JtyHe- 

boh h TJOKeBOH napeHXHMBi cocTaBJuieT 24—26%.7 

7. MoKcocyancTaji nopoBOCTB b kjbchhjibhoh h ^ccJjhhhthbhoh KCHJieMe tojibko onepejiHaji; y nepBBix HJie- 

hhkob cocy^oB btophhhoh KCHJieMBi noMHMO mcjikhx nop, HaOjuoflaiOTCJi nopBi 6ojiee KpynHBie, BBI- 
THHyrooBajiBHOH (JjopMBi; KOJiHHecTBo nepeFCJia^HH b jiccthhhhbix nep^opaunjix 10—22; aKcnajiBHaji 
napeHXHMa o6njiBHaji — no 5—9 %, ceTHaTaji, kojihhcctbo kjictok b napeHXHMHOH nenoHKe jiocth- 
raeT 8; ctchkh jiyneBBix kjictok ohchb tohkhc h poBHBie, ropH30HTajiBHBie — rjia^KHe, TaHreHTajiB- 
HBie — nopncTBie. Betula nana 

— MejKCocyflHCTafl nopoBOCTB b iobchhjibhoh KCHJieMe CMeinaHHaji h onepejiHaji, b ^ccJjhhhthbhoh — npe¬ 

HMymecTBeHHO onepeflHaji, nopBi MeJiKHe; kojihhcctbo nepeRJia^HH b jiccthhhhbix nep(J)opauHJix Ba- 
pBHpyeT ot 5 no 24; oceBaH napeHXHMa ot cicyaHOH ,ao othochtcjibho o6hjibhoh — no 3 %, napeH- 
XHMHaH uenoHKa coctoht H3 2—4 kjictok; CTeHKH JiyneBBix KJieTOK KaK tohkhc, TaK h yTOJimeHHBie 
nopncTO-BBieMHaTBie, c y3KHMH nopaMH. Betula exilis 
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SUMMARY 

Adaptation of wood to the extremely severe environmental conditions of higher latitudes was stu¬ 
died on the example of 4 species with biomorphes «shrub» and «dwarf shrub» belonging to the genera 
Betula and Duschekia (incl. investigations of both juvenile and definitive structures). A complex of xy- 
lotomical characters characterizing a peculiarity of the secondary xylem of the plants with these bio¬ 
morphes is revealed. 
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IIpoBefleHo H3yHeHHe aHaTOMHH ceMeHHOH Koacypbi 10 bhaob Linum, npHHajmeHcamHX k 4 ceiom- 
hm: Adenolinum, Dasylinum, Syllinum h Tubilinum. YcTaHOBJieHO, hto bh^bi pa3Hbix ceKUHH pa3JiHHaiOTCJi 
no (JiopMe h pa3MepaM cJiH3enpoH3BOfl5imnx kjictok 3K30TecTbi, no TOJimnHe n KOH(J)HrypauHH nx HapyacHOH 
KJieTOHHOH CTeHKH, no HHCJiy CJIOeB CJIH3H H HX JIOKaJIH3aUHH B 3THX KJieTKaX, a TaiOKe no HHCJiy H KOH(j)H- 
rypaunn nop b KJieTOHHbix cTemcax 3K30TerMeHa. 

KjnoHeBbie cJiOBa: Linum, Adenolinum , Dasylinum , Syllinum , Tubilinum , aHaTOMHX ceMeHHOH ko- 
acypbi. 

TpaAHLtHOHHo b ijejrax CHCTeMaraKH bhaob pom Linum L. Hcnojib3yeTca pjifl Maicpo- 
MOp(|)OJIOrHHeCKHX IipH3HaKOB, TaKHX KaK pa3Mep paCTeHHH, HajiHHHe HJIH OTCyTCTBHe 
»cejie30K h bojiockob Ha jihctbjix, namejiHCTHKax h CTe6jie, <f>opMa, AJiHHa h uiHpHHa na- 
IlieJIHCTHKOB, JIHCTbeB, KOpo6oHeK H CeMHH, CTdieHb H30rHyTOCTH IJBeTOHO)KeK H nJIOAO- 
HOHceK, HajiHHHe hjih OTCyTCTBHe CTepnjibHbix no6eroB. Kax noKa3ajio Harne npeABapn- 
TejibHoe HCCJieAOBaHHe, b 6ojibuiHHCTBe cjiynaeB 3th npH3HaKH xapaicrepH3yK)TCH oneHb 
CHJIbHOH H3MeHHHBOCTbK). B pe3yJIbTaTe 3TOTO TOJIbKO Ha HHX HeJIb3H OCHOBbIBaTbCH 
npn cocTaBJieHHH xapaKTepHCTHKH h CHCTeMbi po^a. KpoMe toto, hmciotch pa3HorjiacH« 
OTHOCHTejibHo o6beMa po^a Linum. Kojihhcctbo bhaob b 3tom po^e KOJie6jieTCR, no 
MHeHHio pa3Hbix aBTopoB, ot 150 (,H,o6poHaeBa, 1955) ao 200 h Bbirne (EropoBa, 1996). 
K HacToameMy BpeMeHH He nojiHOCTbio pa3pa6oTaHa CHCTeMa jibhob h HeAOCTaTOHHO 
BbWCHeH Bonpoc 3BOJIIOIJHH BHAOB 3TOTO pOAa. B CBJI3H C 3THM JJJ1X H3yHeHHfl CHCTeMaTH- 
kh po^a Linum B03HHxaeT hcoOxoahmoctb npHBJieneHHa AonojiHHTejibHbix npH3HaKOB. 

OneHb nacTO jjjw HCCJieAOBaHHJi Taxnx TaiccoHOMHHecKH cjioacHbix rpynn, xax 
po r Linum, HcnoJib3yiOT npH3HaxH aHaTOMHH ceMXH h, b nacTHocra, ceMeHHOH Ko^cypbi. 
TeM He MeHee y pom Linum npH3HaKH yjibTpacxyjibnTypbi noBepxHocra ceMJiH h aHaTO- 
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jyiHH ceMeHHOH Ko^cypw H3yneHbi HejjocTaTOHHO h ajhi BecbMa He6oJibinoro HHCJia bh- 
^ob. B po^e Linum HanGonee cnoacHbiMH b TaKCOHOMHnecKOM othoiuchhh hbjihiotch 
ceKUiHH Adenolinum (Reichenb.) Juz., Syllinum Griseb. h Dasylinum (Planch.) Juz., aTax- 
^ce bh % Linum nodiflorum L., KOTopbiH b npeAbmymeH CTaTbe (CBeTJiOBa, 2006) 6 hji bbi- 
fleJieH b MOHOTHimyK) ceKi^mo Tubilinum Svetlova. 

LJenbio HacToameH pa6oTbi 6biJio H3yneHHe aHaTOMHH ceMeHHOH xcoKypbi 10 npe/j- 
cTaBHTejieH pojta, OTHOcamHXCfl k 4 BbimenepeHHCJieHHbiM cckijhjim pojta Linum. 


MaTepnajibi h MeTo^bi 

MaTepnanoM rji% HCCJie^OBaHHH cjiy^cnjiH cyxne 3pejibie ceMeHa, B3JiTbie c rep6ap- 
Hbix o6pa3itOB, xpaHjmjHXCJi b Tep6apHH EoTaHHuecicoro HHCTHiyra hm. B. JI. KoMapo- 
Ba PAH (LE). EbiJi HCCJiejjOBaH Taioxe MaTepnaji, co6paHHbm bo BpeM5i 3Kcne,zjHijHH no 
yicpanHe b HK)He—aBrycTe 2004 r., n ceMeHa c muBbix pacreHHH Linum austriacum L., 
L. perenne L. n L. flavum L., pacTymnx Ha onwrabix ynacTKax BcepoccnHCKoro hhcth- 
TyTa pacTeHneBOACTBa hm. H. H. BaBHJiOBa (BHP) b r. nyniKHHe. 
npHBOAHM cnncoK o6pa3ijOB HccjieAOBaHHbix bh^ob po/ta Linum. 

Ceicmw Adenolinum 

L. austriacum L.: XapBKOBCKaa ry6epHHJi, Crapo6ejiBCKHH p-H, c. 3aKOTHoe, MeJiOBoe o6HaHceHHe, 
22 VI 1904, JVs 60b, B. KauiMeHCKHH; TaM ace, CyMCKHH ye3fl, rpe6eBHKOBO, no cmioHy b BpaTCKOM Jiecy, 
28 V 1906, JV° 348, H. Ahapocob; MojiflaBCKaa CCP, OpreeBCKHH p-H, CTenHOH ckjioh k p. KyHe 6jih3 Bna- 
jiQum b p. Peyr, 28 VI 1949, JVs 356, A. T. EopncoBa; OKp. YpajiBCKa, CaByuiKHHBi Jiyra, 19 VI 1925, JVs 209, 
T. H. IIojipKOBa. 

L. komarovii subsp. boreale (Juz.) N. V. Egorova: [ApxaHrejiBCKaa o6jiacTB], prov. Archangel, ad Us- 
sam, noiiMa, 27 VII 1905, R. Pohle; ApxaHrejiBCKaa ry6epHH5i, IleHopcKHH p-H, no p. Kocb, VII 1909, 
A. B. )KypaBCKHH h ap.; IIojijiphbih Ypaji, 6ac. p. BoiiKapa, boct. ckjioh Ypajia k iory ot nepeBajia JIa6areH, 
[6e3 yKa3aHHJi aaTBi c6opa], B. H. TopoflicoB; [OMCKaa o6ji.], IIojijiphbih Ypaji, BepxHee TeneHHe p. Co6h, 
npHTOK 06 h, EjieiiKHH nyTB, jiyr Ha 6epery Co6h, 27 VII 1924, JV° 458, B. H. ropoflKOB. 

L. marschallianum Juz.: KpBiM, AiiynKa, An-IIeTpH, ropBi, 28 VI1914, Ns 392, H. H. CnpBiTHH; TaM tk e, 
Ea6yraH-HHJia, cKajiBi h ocBinn, 23 VII 1946, JVs 193, C. B. KteennyK; TaM ace, ropa PoMaH-Kom (Ea6y- 
raH-HHJia), 20 VII 1948, JVs 745, oh ace. 

L. perenne L.: CMOJieHCKaji ry6epHHJi, ct. Hannajia, 15 VI 1900, fl. HHHineBCKHH; ropBi EauiKHpHH, 
12 VI [6e3 yKa3aHHJi roaa c6opa], Fischer; EauiKHpHJi, Ey3,ziJiKCKHH p-H, OKp. c. KaHJiBi-TiopKeeBo, KaMeHH- 
CTBie cTenn no p. HepMacaH, 26 VII 1943, M. Kotob; CapaTOBCKaa ry6epHHJi, OKp. r. XBajiBiHCKa, MejioBBie 
o6Ha)KeHH5i, OKp. MOHacTBipH HepeMinaH, 8 VII 1920, JVs 703, K. K). Tpocc. 

L. squamulosum Rudolphi: KpBiM, EBnaTopcKHH p-H, KpyTOH o6pBiB 6epera Mopji y yponnma 
fl>KaH-ryjiB 6jih3 TepHOBOH 6ajiKH, 23 VI 1925, JVs 40, E. WulfF; TaM tk e, TapxaHKyrcKHH n-OB, 12 VI 1935, 
H. H. fl3eH-JlHTOBCKaJI. 

CeKUHJi Dasylinum 

L. hirsutumb.: YKpaHHa, IIoflOJiBCKaji ry6epHHJi, okojio Okhhbi, Ha cTenn, 28 VII 1807, A. PoroBa; 
TaM 7K e, OjiBronojiBCKHH ye3 a, 6jih3 MBica PauiKOBa, 24 VI 1897, M. floMeHCKHn; BopomHJioBipafl- 
CKaH o6ji., OKp. noc. Eejiaa fopa, Ha mcjiobom ckjiohc, 20 VII 1974, A. flepnnoBa. 

CeKUHJi Syllinum 

L. flavum L.: YKpaHHa, HepHnroBCKaji ry6epHHJi, 3a6ojioneHHBiH ochhobbih jiec y ct. Mcjibhh, 
7 VI1913, H. H. CnpBiTHH; TaM ace, IlyTHJiOBCKHH p-H, c. IIIenoT, cjiobbih Jiec, 20 VI 1954, M. H. Ko¬ 
tob, P. TejiHHKo; JleHHHipaflCKaji o6ji., r. IlyiiiKHH, onBiTHBin ynacTOK, 8 IX 2005, A. A. CBeTJiOBa. 

L. ucranicum (Griseb. ex Planch.) Czem.: BopoHOKCKaa ry6epHHJi, IlaBjioBCKHH ye3fl, ot Topoxobkh 
flo ct. Kojihtbbi, B. A. Ay6jiHCKHH; KpBiM, Ea6yraH-HHJia, CKajiBi h ocBinn, 23 VII 1946, C. B. K>3ennyK. 

L. tauricum Willd.: KpBiM, Kapacy6a3ap, MejioBaji CKajia AK-Kaa, 18 VI 1906, A. K)Hre; TaM ace, b cTe- 
nH 6jih3 ToKaa, 12 VI 1923, JVs 8, C. fl3eBaHOBCKHH. 

CeKUHH Tubilinum 

L. nodiflorum L.: KpBiM, BBirne AiiynKH, 400 m Ha,a yp. m., Ha cmioHe, 3 VII 1897, K. TojiBfle; KpacHo- 
flapcKHH Kpan, OKp. HoBopoccHHCKa, [6e3 yKa3aHHH ^aTBi c6opa], C. B. KhennyK. 

MaKpoMop(|)OJiorHK) ceMHH (<f)opMa h pa3Mepbi) HccneAOBajiH c noMombio 6 hhoky- 
JiapHOH Jiynbi MEC-2 h CKaHHpyiomero 3JieKTpoHHoro MHKpocKona (C3M). Pa3Mepbi 
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onpeAenHJiH y 10 — 15 ccmjih xa)XAoro BHAa. J\jiz HCCJieAOBaHHJi aHaTOMHnecxoro CTpoe- 
hm ceMeHHOH xoacypbi jibhob MaTepnaji 6pajin c 2— 3 3X3eMnjwpoB xaacAoro BHAa b xo- 
jiHnecTBe 8— 10 3pejibix ccmhh c xa)XAoro 3X3eMnjmpa H3 pa3Hbix xopo6onex. Hccjie- 
AOBaHHe npoBOAHJiocb c noMombio CBeTOBoro h 3JieKTpoHHoro mhkpockoiiob . CeMeHa 
(J)HKCHpoBajiH no oOmenpnHHTOH MeTOAHKe noAroTOBKH MaTepnana jym ero nccjieAOBa- 
hhh b npocBeHHBaiomeM 3JieKTpoHHOM MHKpocKone (BbiKOBa, JIxoBJieBa, 1991; JIxoBJie- 
Ba, KpaBuoBa, 1999; JIxoBJieBa n AP-, 2002). J\ji% Jiyninero npoHHXHOBeHHJi (jmxcaTopa 
ceMeHa npoxajibiBajiH n bbi acp^khb ann Hecxojibxo cyTOK b 3%-m pacTBope rjiyrapajiB- 
AernAa. nocT<f>HxcaijHK) npoBOAHJin 2%-m pacTBopoM ocmhji b Tenemie cyTOK. MaTe- 
pnaji o6e3BO)KHBajiH b cepnn pacTBopoB aijeTOHa B03pacraiomeH xoHijeHTpaijHH (ot 30 
AO 100 %). jih 3ajiHBKH ncnoJib30BajiH CMecb 3noHa n apanAHTa. nojiyroHKne nonepen- 
Hbie cpe3bi ceMeHHOH Ko^cypw (tojiiahhoh 1 mkm) nojiynajiH c noMombio yjiBTpaMHxpo- 
TOMa Reichert h OKpauiHBajiH hx 1%-m pacTBopoM TOJiyHAHHOBoro CHHero Ha OoparaoM 
6y(J>epe. IIojiyTOHKHe cpe3bi paccMaTpHBanH noA cbctobbim MHKpocKonoM Carl Zeiss 
Photomicroscope III. OoTorpa<f>HH npenapaTOB CAenaHM c noMombio ijH(j)poBOH (Jjoto- 
KaMepbi Casio QV-2300UX. YjibTpaTOHXHe cpe3bi nojiynajiH c noMombio yjiBTpaMHxpo- 
TOMa Ultracut E (Reichert-Jung) h <f>oTorpa<])HpoBajiH c noMombio TpaHCMHCCHOHHoro 
3JieKTpoHHoro MHKpocKona TESLA BS-500 (T3M). Ilpn onHcaHHH nonepenHbix cpe30B 
ceMeHHOH KO^cypbi npHMeHJuiacb TepMHHOJionra, Hcnojib30BaHHaji b 6-m TOMe cboa- 
KH «CpaBHHTeJIbHaa aHaTOMHfl CeMHH» (2000), 3a eAHHCTBeHHBIM HCKJIKDHeHHeM: Tep- 
mhh «cjioh nonepenHbix KjieTOK» mm o6o3HanHJiH «cjioeM napeHXHMHbix KJieTOK». 


Pe3yjibTaTbi h o6cy2KAeHHe 

Pa3Mep ceMHH H3yneHHbix bhaob poAa Linum xojie6jieTC)i ot 2.5 ao 5.0 mm aji. h ot 
2.0 ao 3.0 mm mnp. OopMa ceM2H o6paTHO)iHijeBHAHaji hjih 3JLMincoHAajiBHaji, b none- 
penHOM ceneHHH ohh oBanbHbie (bhabi cexijHH Dasylinum ), 3JiJiHnTHnecxHe (bhabi cex- 
u,hh Adenolinum h Syllinum ) hjih OKpyrjio-TpexrpaHHbie (L. nodiflorum , cexuHJi Tubili- 
num). Hx oxpacxa npeHMymecTBeHHO TeMHO-xopHHHeBaji (bhabi cexijHH Adenolinum 
h Dasylinum ), pe^ce — CBeTJio-xopHHHeBaa (bhabi cexijHH Syllinum h Tubilinum). 

Kax onHCBiBajiocb paHee (CBeTJiOBa, 2005, 2006), yjibTpacxyjibmypa noBepxHocra 
cyxHX cemH y Bcex HCCJieAOBaHHBix bhaob MejixoceTnaraji, o6pa30BaHa H30AHaMeTpn- 
HeCKHMH nOJIHTOHaJIBHBIMH KJieTKBMH 3K30TCCTBI. Bee aHTHKJIHHaJIBHBie CTeHKH 3THX 
KJieTOK hjih HeMHoro npnnoAHJiTBi (L. perenne h L. komarovii subsp. boreale H3 cexijHH 
Adenolinum , L.flavum H3 cexijHH Syllinum ), OTnero Hapy^cHBie nepHKJiHHajiBHBie CTeH- 
KH BOTHyTBie, HJIH )Xe He npnnOAHHTBI (6 oJIBUIHHCTBO HCCJieAOBaHHBix BHAOB CeXIJHH 
Adenolinum h Syllinum ), BCJieACTBHe Hero HapyacHbie nepHKJiHHajiBHBie ctchkh poBHBie 
hjih cjierxa BBinyKJiBie. Ilpn <f>HxcaijHH ceMHH b rjiyrapajiBAerHAe cjiH3enpoH3BOAAmHe 
KjieTKH HeMHoro pa36yxaiOT h Ha cpe3ax bbitjwa^t hccxojibxo miane, neM c noBepx- 
hocth. Tax, HanpHMep, no AaHHBiM C3M Bee aHTHXjiHHajiBHBie ctchxh xjieTOX 3X30Tec- 
tbi L. perenne, L. komarovii subsp. boreale h L.flavum npnnoAHJiTBi (CBeTJiOBa, 2005, 
2006), oTHero Hapy^cHBie nepnxjiHHajiBHBie ctchxh BorayTLie, a Ha nonepenHbix cpe3ax 
3THX yKQ BHAOB (Ta6jl. I, 1 — 3 ) aHTHKJIHHaJIBHBie CTeHXH He npHnO AHJITBI, a nepHXJIH- 
HajiBHBie BBinyxjibie. 

Kax noxa3ajiH HaniH HCCJieAOBaHira, HapyacHbie nepnxjiHHajiBHBie ctchxh xjieTOX 
3X30TecTBi L. hirsutum L. H3 cexijHH Dasylinum poBHBie, ho b otjihhhc ot Bcex H3yneH- 
hbix bhaob, no AaHHBiM C3M, ohh MejixonopHCTbie (Ta6jl. II, 8). 

Ha nonepenHbix cpe3ax ceMemiaji xo^cypa H3yneHHBix bhaob HMeeT cxoahbih 
imaH CTpoeHHH. OHa HBJiaeTCH npoH3BOAHbiM HapyacHoro h BHyTpeHHero HHTeryMeH- 
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t ob (Boesewinkel h AP-, 2000), h b h en pa 3 JiHHaiOTCJi TecTa h TerMeH. TecTa coctoht H 3 
2 cJioeB KJieTOK: 3K30TecTbi (3nHAepMbi) h 3HAOTecTbi. B TerMeHe BbmejunoTCJi 3X30Ter- 
jyieH, 3HAOTerMeH (cjioh rmrMeHTHbix xjieTox) h cjioh o 6 jiHTepHpoBaHbix napeHXHMHbix 
jcueTOK Me^CAy hhmh. 

IloJiyHeHHbie HaMH AaHHbie coraacyiOTCJi c HMeiomHMHCJi b JiHTeparype (Xp^ca- 
h obckhh h AP-, 1979; Boesewinkel, 1980; Boesewinkel h AP-, 2000), rAe paccMOTpeHo 
cTpoeHHe 4 bhaob poAa Linum : L. usitatissimum (3 noABHAa), L. bienne Mill., L. angu- 
stifolium Huds. h L. perenne. H3 3Toro cmicxa bha L. perenne H3yneH h HaMH. 

3K30TecTa Ha nonepenHbix cpe3ax npeACTaBJieHa cjiH3enpoH3BOAAmnMH KJieTKaMH, 
hto 6 mjio OTMeneHO h BbimeynoMJiHyTbiMH aBTopaMH. CjiH3enpoH3BOAAmHe kjictkh 
HM eioT npflMoyrojibHyio, 3JiJiHnTHHecxyio hjih OKpyrjiyio <f>opMy h b Gojibinen hjih 
MeHbineH CTeneHH BbroiHyTbi b TaHreHijHajibHOM HanpaBJieHHH (ra 6 ji. 1, 1 — 5), pe^ce b 
paA^ajibHOM (Ta 6 n. I, 6). IIomhmo otjiohcchhh cjih3h b 3thx KJieTKax coxpaHJiiOTCJi npo- 
TOnJiaCTbl. IIpH OKpaCKe TOJiyHAHHOBbIM CHHHM B CJIH3H Ha CBeTOBOM ypOBHe MO)XHO 

pa 3 JiHHHTb 2 (Ta 6 ji. I, 3 — 6\ III, B) hjih 3 cjioh (ra 6 ji. I, /; III, A), pa3JiHHaiomHecH 
no OKpacxe: CBeTJio-po30BbiH h TeMHO-po30BbiH. B T3M TeMHO-po30Bbie cjioh 6 ojiee, a 
cBeTJio-po30Bbie — MeHee 3JieKTpoHHO-njioTHbie (Ta 6 ji. IV, 3 , 6). Cjioh cjih 3 h b xjieTxax 
3 K 30 TecTbi pacnojiOHceHbi xax napajuiejibHO nepHKJiHHajibHbiM creHxaM (Ta 6 ji. 1,1,3,5; 
III, A, B), Tax h nepneHAHxyjinpHO, h napajuiejibHO nepHXJiHHajibHbiM CTeHxaM sthx )xe 
KJieTOX (Ta 6 ji. I, 6 ; III, B). YL. komarovii subsp. boreale (Ta 6 ji. I, 2) cjiohctoctb b cjih 3 h 
H e BbiHBJieHa. 

HapyHCHan xjieTOHHan CTeHxa cjiH3enpoH3BOAfliAHX kjictox y pa3Hbix bhaob pa3JiH- 
qaeTCH no tojiiahhc. Y bhaob cexijHH Adenolinum OHa xojieOjieTCH b npeAejiax ot 0.6 
AO 1.1(4.5) mxm, a y bhaob cexijHH Syllinum , Dasylinum h Tubilinum — ot 0.9 ao 
2.14 mxm. CHapyncH xjieTOHHan CTeHxa noxpbiTa tohxoh xyTHxyjioH, a H3HyTpH — 6o- 
jiee hjih MeHee poBHan (Ta6ji. II, 2 — 4) hjih HMeeT HepoBHbie onepTaHHH (Ta6ji. II, /, 
5 —7; III, A — B). BbipocTbi xjictohhoh ctchxh y npeACTaBHTejien pa3Hbix cexijHH HMe- 
k)t pa3JiHHHyio xoH(j)HrypaijHK) : ohh MoryT 6biTb npnMoyrojibHbiMH (Ta6ji. II, /; III, A; 
V, 1) hjih 4>ecTOHHaTbiMH (Ta6ji. II, 5 — 7; III, B, B). OecTOHHaTbie BbipocTbi pacnojio- 
HceHbi pwxjio (Ta6ji. II, 5, 6 ; III, B) hjih njiorao (Ta6ji. II, 7; III, B). IIocjieAHHe o6Hapy- 
HceHbi TOJibxo y L. hirsutum. Ha nonepeHHOM cpe3e 3Toro BHAa Hapy^cHan xjieTOHHan 
deHxa HMeeT HepoBHbie onepTaHHH xax c noBepxHocra, Tax h H3HyipH xjictxh, h CHa- 
py)XH noxpbiTa tohxoh xyTHxyjioH (Ta6ji. II, 7; III, B). Co6ctbchho xjieTOHHan CTeHxa 
L. hirsutum npeACTaBJieHa nepeAyioiAHMHCH ihhpoxhmh pbixjibiMH h 6oJiee y3XHMH 
nnoTHbiMH ynacTxaMH. npn conocTaBJieHHH AaHHbix, nojiyneHHbix c noMombio C3M h 
T3M, oxa3ajiocb, hto b LjeHipe xaacAoro pbixjioro ynacrxa HaxoAHTCH no oahoh bctbh- 
iAencH b ero ranine nope. C noBepxHocra bhaho, hto OTBepcrae nopbi cjierxa norpynce- 
ho h oxpynceHO CBeTJibiM ynacTXOM xjictohhoh ctchxh b bhac Bajinxa. OnncbiBaeMbie 
CTpyxTypbi coeAHHeHbi Me)XAy co6oh tcmhbimh y3XHMH ynacncaMH, xoTopbie bhahbi 
c noBepxHOCTH h Ha nonepeHHbix cpe3ax (Ta6ji. II, 8 ; III, T). 

Kax npaBHJio, b 3pejioM ceMeHH HapyncHbie ctchxh xjieTOx 3X30TecTbi pa3pbiBaiOT- 
ch, b pe3yjibTaTe Hero cjih3b bbixoaht Hapyacy h noxpbiBaeT Bee ceMH njiorabiM cjioeM 
(ajih HJunocTpaAHH HaMH Bbi 6 paHbi TOJibxo Aejibie xjictxh 3X30TecTbi). TeM He MeHee 
ecTb oaho HCXJiiOHeHHe. y L. komarovii subsp. boreale H3 cexijHH Adenolinum Hapyac- 
Hbie xjieTOHHbie ctchxh Hepa3pbiBaiOTCH, apa36yxaiOT hx HapyncHbie nacra (Ta 6 ji. I, 2). 

AHTHXjiHHajibHbie CTeHXH cjiH3enpoH3BOAHiAHX xjieTOx TOHxne. y L. squamulosum 
Rudolphi (Ta 6 ji. IV, 1, 6) h L. hirsutum ohh b oGjiacra cjih 3 h MejixocxjiaAnaTbie, a y 
L. nodiflorum — npjiMbie h 6 e 3 cxjiaAOX (Ta 6 ji. IV, 2). 

Y L. ucranicum h L. tauricum H3 cexijHH Syllinum (Ta6ji. I, 4 ; II, 4) noMHMO Bbirne- 
OnncaHHblX CJIH3enpOH3BOA«mHX XJieTOX C AByXCJIOHHbIM OTJIOHCeHHeM CJIH3H (1-H THn) 


1871 



cnopaAHHecKH BCTpenaiOTCJi KpynHbie kjictkh oKpyraoH hjih sjuihothhcckoh <f>opMbi 
C TeMH0-p030B0H, neHHCTOH CJIH3BK) 6e3 CJIOeB (2-H THIl). 3tH 2 THna CJIH3enpOH3BO- 
AHLUHX KJieTOK TZfOKQ pa3JIHHaiOTCJI no TOJIHJHHe H BbipOCTaM Hapy)KHOH KJieTOHHOH 
CTeHKH. Tax, y kjictok 1-ro rana (Ta6ji. II, 5) KjieTOHHaa cremca yTOJimeHHaa h hmc- 
eT pbixjio pacnoJio^ceHHbie <f>ecTOHHaTbie BbipocTbi, hto b ijejioM xapaKTepHo hc- 
cneflOBaHHbix npeACTaBHTejieH cckijhh Syllinum. HapyacHaji KjieTOHHaa CTeHKa kjictok 
2-ro rana c neHHCTOH cjiH3bio b 2 pa3a TOJime, HeM y kjictok 1-ro rana h bmpoctob hc 
HeceT (Ta6ji. II, 4). BoJibine hh y oahoto H3 HCCJieAOBaHHbix bhaob kjictok 2-ro rana 
b 3K30TecTe He Ha6jnoAajiocb. 

IIpoTonjiacTbi cjiH3enpoH3BOAAmHX KJieTOK 3K30TecTbi CMemeHbi k BHyTpeHHen ne- 
pHKJIHHaJIbHOH CTCHKe 3THX KJieTOK H OKpy^CeHbl HepaBHOMepHO yTOJimeHHOH KJieTOH¬ 
HOH CTeHKOH (Ta6ji. IV, 2, 4 — 6\ III, A—B). IIpoTonjiacT b Gojibinen hjih b MeHbmeft 
CTeneHH BorayT b cpeAHefi Haora h pacninpeH b panoHe aHTHKJiHHajibHbix kjictohhmx 
ctchok. KjieTOHHaa CTeHKa, OKpyxcaiomaji npoTonjiacT, y 6oJibniHHCTBa HCCJieAOBaHHbix 
bhaob (Ta6ji. V, 4) 6ojiee TOJiCTaa b MecTe conpHKOCHOBeHiw co cjiH3bio h 3HaHHTejibHo 
6oJiee TOHKaa b 30He KOHTaKTa c BHyTpeHHeH TaHreHijHajibHOH ctchkoh. V bhaob ceK- 
ijhh Dasylinum (Ta6ji. IV, 6) pa3HHija b tojiiahhc ctchkh, orpaHHHHBaiomeH npoTo- 
itfiacT, npaKTHnecKH He 3aMeraa. y L. flavum H3 cckijhh Syllinum (Ta6ji. IV, 5) 3th ctch- 
kh HMeiOT HCHepneHHOCTb, Tor^a KaK y Bcex ocrajibHbix HCCJieAOBaHHbix bhaob CTeHKa 
HCHepneHHocTH He HMeeT. 

3HA0TecTa o6pa30BaHa 1—2 pa^aMH TOHKOCTeHHbix, b HeKOTopbix cjiynaax o6jih- 
TepnpoBaHHbix kjictok, KaK npaBHJio, 3anoJiHeHHbix 3JieKTpoHHO-itfiorabiM BemecTBOM 
(Ta6ji. 1, 1 — 6 ; V, 3). Ilpn He6ojibniHX yBejiHHeHHJix cbctoboto MHKpocKona 3HAOTecTa 
npaKranecKH He BHAHa. OHa o6Hapy^cHBaeTca tojibko c noMombio GoJibuinx yBejiHne- 
HHH T3M. 

CjieAyeT otmcthtb, hto b onncaHHJix CTpoeHra tcctbi bhaob poAa Linum hmciotch 
pa3Horjiacra MOKAy jiHTepaTypHbiMH AaHHbiMH (XpacaHOBCKHH h AP-, 1979) h HaniHMH. 
IIo3TOMy aa« npaBHJibHoro noHHMaHra CTpoeHHJi tcctbi CHHTaeM ijejiecoo6pa3HbiM enje 
pa3 Kparao onncaTb CTpoeHHe (otmcthtb oco6chhocth) cjiH3enpoH3BOAAiAHx kjictok. 
Hapy^cHbie nepHKJiHHajibHbie KjieTOHHbie ctchkh 3thx kjictok noKpbiTbi tohkoh Kyra- 
Kyjioii. KaK npaBHJio, KjieTOHHbie ctchkh H3HyTpn hmciot HepoBHbie onepTaHHJi, koto- 
pwe b pjiAe cjiynaeB mo^kho oxapaicrepH30BaTb KaK npoTyOepaHijbi. AHTHKjiHHajibHbie 
KjieTOHHbie CTeHKH TOHKHe H HaCTO H3BHTbie. CjIH3b HaXOAHTCH MOKAy Hapy)KHOH KJie¬ 
TOHHOH CTeHKOH h npoTonjiacTOM. B cjih3h nacTo o6Hapy)KHBaeTCJi HecKOJibKO cjioeB, 
KOTOpbie pa3JIHHaiOTCH HHTeHCHBHOCTbK) OKpaCKH (AaHHbie CBeTOBOTO MHKpocKona) 
HJIH 3JieKTpOHHOH nJIOTHOCTbK) (AaHHbie T3M). IIpoTonjiacT OTACJieH OT CJIH3H KJieTOH¬ 
HOH CTeHKOH, xapaKTepH3yiomeHCJi pa3HOH tojiiahhoh: OHa Han6oJiee TOJiCTaa Ha rpa- 
HHIje CO CJIH3bK) H TOHKaJI Ha TpaHHIje C BHyTpeHHeH nepHKJIHHaJIbHOH KJieTOHHOH CTeH¬ 
KOH. 3Ta KJieTOHHaa CTeHKa OTKJiaAbiBaeTCH BOKpyr npoTonjiacTa nocjie npeKpameHHJi 
hm ceKpeAHH cjih3h (^KOBJieBa, 1990). IIpoTonjiacT npeACTaBJieH tohkhm npncTeHHbiM 
cjioeM AHTonjia3Mbi h BaKyoJibio. BaKyojiH 3JieKTpoHHO-npo3paHHbie hjih 3anoJiHeHbi 
3JieKTpOHHO-nJIOTHbIM BemecTBOM. 

Ilpn H3yneHHH jiHTepaTypHbix hctohhhkob y Hac cjioxouiocb BnenaTJieHHe, hto npn 
onncaHHH aHaTOMHHecKoro CTpoeHHJi TecTbi (cnepMOAepMbi) bhaob poAa Linum npoTO- 
njiacT cjiH3enpoH3BOAAiAHX kjictok nacTo onncbiBaiOT KaK OTAeJibHbiS cjioh kjictok h 
Ha3biBaiOT ero shaotcctoh (Xp^caHOBCKHH h AP-, 1979). HanpHMep, B. T. Xp^caHOBCKHH 
c coaBT. roBop^T o «napeHXHMHbix KJieraax c onpoOKOBeBniHMH CTeHKaMH», KOTOpbie 
HaxoAATca noA KjieTKaMH 3nHAepMbi (3K30TecTbi). Harnn AaHHbie noKa3ajiH, hto 3tot 
cjioh ecTb He hto HHoe, KaK npoTonjiacT cjiH3enpoH3BOAflmnx KJieTOK. B 3tom mm y6e- 
AHJIHCb, KOTAa o6Hapy»CHJIH CJIOH CMHTblX KJieTOK noA 3K30TCCT0H. 3tot cjioh coctoht 
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03 tohkoctchhmx o 6 jiHTepHpoBaHHbix KJieTOK, 3 aMeTHbix TOJibKO b T3M. Upu noAcneTe 
c jxoeB KJieTOK b TecTe, KaK c noMombio CBeTOBoro MHKpocKona, TaK h c noMombio T3M, 
b jiio6om cjiynae noJiynaeTCH 2 cjioh kjictok: 3K30TecTa h 3HAOTecra. OAHaxo b nepBOM 
cjiynae ABaacAbi CHHTaiOTCH cjiH3enpoH3BOAAiAHe kjictkh (oTAejibHo cjih3b h npoTO- 

xuiacT, OKpy^ceHHbiH AonojiHHTejibHOH KJieTOHHOH ctchkoh), bo BTopoM cjiynae- CJIH- 

3enpOH3BOAHIAHe KJieTKH H CJIOH 06 jIHTepHp 0 BaHHbIX KJieTOK nOA HHMH. 

KpoMe toto, b HeKOTopbix pa6oTax OTMenaeTCH (Boesewinkel h AP-, 2000), hto ce- 
MeHHaji xoacypa y bhaob poAa Linum noxpbiTa tojictoh xyTHKyjiOH, a KJieTOHHan ctch- 
Ka, oRpyacaiomaH npoTomiacT, xyTHHH3HpoBaHa (b 3thx paOoTax tobophtch, hto xyra- 
HH 3 HpoBaHa KJieTOHHaa cremca ohaotcctm) (Netolitzky, 1926). Kax yace 6hjio otmchcho 
Bbiuie, KyraKyjia Ha HapyacHbix KJieTOHHbix CTeHKax H3yneHHbix HaMH bhaob TOHKan 
(Ta6ji. II, 4 , 6 , 7), a pa3Hyio TOJiiAHHy hmciot KjieTOHHbie ctchkh cjiH3enpoH3BOAAiAHX 
KJieTOK (Ta6ji. II, 1 — 6). no HarneMy mhchhio, cy ah no yjibTpaTOHKOMy CTpoeHHio Kjie- 
tohhbix CTeHOK, oxpyacaioiAHX npoTonjiacT cjiH3enpoH3BOA«iAHX kjictok, ohh BnojiHe 
Moryr 6bm> KyTHHH3HpoBaHbi. OAHaxo ajw noATBepacAeHHH 3toto cJ)aKTa Tpe6yiOTCH 
cneAHajibHbie HCCJieAOBaHHH. 

3K30TerMeH y 6ojibiiiHHCTBa H3yneHHbix bhaob (Ta6ji. 1, 1 — 3 , 5) coctoht H3 1 cjioh 
KpynHbIX KJieTOK C yTOJIIACHHblMH, nOpHCTbIMH, JIHrHH<])HAHpOBaHHbIMH CTeHKaMH. Oa- 
HaKO y L. ucranicum h L. tauricum H3 cckahh Syllinum (Ta6ji. I, 4) oh coctoht H3 1—2 
HeneTKO BbipaaceHHbix cjiocb. Y H3yneHHbix bhaob 3th kjictkh Ha nonepenHOM cpe3e 
HMeiOT 3JiJiHnTHHecKyio <f>opMy, ho y oahhx bhaob ohh BbiTHHyTbi b paAHajibHOM, a y 
Apyrnx — b TaHreHijHajibHOM HanpaBJieHHH. Bhah pa3Hbix cckahh pa3JiHnaiOTCH no 
HHCJiy h KOH(J)HrypaAHH nop b KJieTOHHbix CTeHKax 3thx KJieTOK. Ilopbi MoryT 6biTb npn- 
MblMH HJIH H3BHJIHCTBIMH (Ta6jl. V, 1 — 6) C paCUIHpeHHCM Ha KOHAe, o6pameHHOM k ne- 
pH(j)epHH KJieTKH B paHOHe epeAHHHOH nJiaCTHHKH (Ta6jl. V, 7, 3), a TaiOKe BeTBHCTbIMH 
(xaK y L. komarovii subsp. boreale , cckahh Adenolinum , Ta6ji. V, 2). V bhaob cckahh 
Dasylinum nopbi npaxTHHecxH oTcyTCTByiOT (Ta6ji. V, 5). CaMH yTOJimeHHbie kjictoh- 
Hbie ctchkh 3K30TerMeHa MoryT hmctb pa3Hyio CTpyKTypy: nepeKpecTHO-JiaMejnwpHyio 
(Ta6ji. V, 7, 4 — 6) hjih roMoreHHyio, nonra OAHopoAHyio (Ta6ji. V, 2, 3). 

noA 3K30TerMeH0M y Bcex H3yneHHbix bhaob pacnojioaceH cjioh oGjiHTepnpoBaHHbix 
napeHXHMHbix kjictok. IIocjieAHHH, BHyTpeHHHH, cjioh ceMeHHOH Ko^cypbi — 3 to nnr- 
MeHTHblH CJIOH. 

Kax noxa3ajio Harne HCCJieAOBaHHe, pa3JiHHHH MOKAy BHAaMH pa3Hbix cckahh Ha- 
6jnoAaiOTCH b 3K30TecTe h 3K30TerMeHe, b ocTajibHbix p^Aax kjictok pa3JiHHHH He o6Ha- 
pyaceHbi. 


3aKjiK>HeHHe 

Pe3yjibTaTbi Harnero HCCJieAOBaHHH o CTpoeHHH ccmchhoh Koacypbi y 10 bhaob poAa 
Linum noATBepAHJiH cymecTByiomee ACJieHHe Ha cckahh h, KpoMe toto, no3BOJiHJin 
BbiAejiHTb Ha6op npH3HaKOB, xapaKTepH3yioiAHX xa^cAyio cckahio. K TaxHM npH3HaxaM 
OTHOCHTCH <f>OpMa H pa3Mep CJIH3enpOH3BOAAIAHX KJieTOK 3K30TeCTbI, TOJIIAHHa H KOH(J)H- 
rypaAHn hx HapyacHOH ctchkh, hhcjio cjiocb cjih3h h hx jioxajiH3aAHH b KJieTKax, a TaoKe 
hhcjio h KOH<f>HrypaijHfl nop BTCJieTOHHbix CTeHKax 3K30TerMeHa. 

Cckahh Adenolinum. Ha nonepenHbix cpe3ax 5 H3yHeHHbix bhaob xapaxTepH3yiOTCH 
npHMoyroJibHbiMH, BbiTHHyTbiMH b TaHreHAHajibHOM HanpaBJieHHH cjiH3enpoH3BOAAiAH- 

MH KJieTKaMH 3K30TeCTbI, HMdOIAHMH TOHKyiO (0.6-1.1 MKM) HapyHCHyiO KJieTOHHyiO 

CTeHKy c 6ojiee hjih MeHee npnMoyrojibHbiMH BbipocTaMH, o6paiAeHHbiMH BOBHyrpb 
kjictkh; cjiH3b o6pa3yeT 3 cjioh, pacnoJioaceHHbie napajuiejibHO nepHKJiHHajibHbiM KJie- 

4 EoTaHHHecKHH acypHa^, N° 12, 2006 r. 
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tohhbim CTemcaM. B kjictohhoh CTeHKe 3K30TerMeHa Ha6jnoAaeTCH He3HanHTejibHoe 
hhcjio npHMtix nop. no BceM BBimenepeHHCJieHHBiM npn3HaKaM L. komarovii subsp. bo- 
reale OTJiHHaeTca ot nccjieAOBaHHBix bhaob 3TOH ceiojHH. Oh xapaKTepH3yeTCH 60- 
Jiee TOJICTOH Hapy)KHOH KJieTOHHOH CTeHKOH (4.5 MKM) 6e3 BbipOCTOB BOBHyTpt KJieTKH, 
B CJIH3H OTCyTCTByiOT CJIOH. B 3K30TerMCHe Hapa^y c npHMBIMH BCTpenaiOTCH H BeT- 
BHinnecH nopti c pacumpemieM Ha Komje. KpoMe Toro, b otjihhhc ot Bcex H3yneHHbix 
b paboTe bhaob y L. komarovii subsp. boreale Hapy^KHtie KJieTOHHbie ctchkh He pa3pti- 
BaiOTca, a pa36yxaiOT. 3tot bha TpebyeT ^onojiHHTejitHoro H3yneHHJi yTOHHeHHji 
ero CHCTeMaTHnecKoro nojio^ceHHH. 

CeKUHH Syllinum. Rjiz 3 bhaob 3toh ceKLtfm xapaKTepHbi 6ojiee KpynHbie npn- 
MoyrojibHbie hjih 3JiJiHnTHHecKHe cnH3enpoH3BOA5mjne kjictkh 3K30TecTbi, b bojibrneft 
hjih MeHbmeH CTeneHH BbiTHHyrae b TaHreHijHajibHOM HanpaBJieHHH c 6ojiee tojictoh 
(0.9 — 1.4mkm), neM y npeACTaBHTejieii npeAbiAymeii cckijhh, Hapy^cHOH kjictohhoh 
CTeHKOH, HMeiomeH co CTopoHM nojiocra KJieTKH pbixno pacnojio^ceHHbie (jiecTOHHaTbie 
BbipocTbi (KpoMe L.flavum); cjiH3b o6pa3yeT 2 cjioji, pacnojioaceHHbie napajuiejibHo 
nepHKJiHHajibHHM KJieTOHHbiM CTemcaM. y L. ucranicum h L. tauricum b TecTe obHapy- 

HCHBaiOTCfl 2 THna CJIH3enpOH3BOAJnAHX KJieTOK, a 3K30TerMeH COCTOHT H3 1-2 HeneTKO 

Bbipa^ceHHbix cnoeB KJieTOK. B kjictohhoh CTeHKe 3K30TerMeHa npHcyTCTByeT 6ojibmoe 
hhcjio np^Mbix hjih H3BHJiHCTbix nop 6e3 pacuiHpeHHH. 

CeKUHH Tubilinum. IIpeACTaBHTejib otoh cckijhh L. nodiflorum xapaKTepH3yeTca 
CaMbIMH KpynHbIMH CJIH3enpOH3BOA^HIHMH KJieTKaMH 3K30TeCTbI, BblTHHyTblMH B TaH- 
reHijHajibHOM HanpaBJieHHH, c 6ojiee tojictoh (2.1 mkm) Hapy^cHOH nepHKJiHHajibHOH 
CTeHKOH, HMeiomeH co CTopoHbi nojiocra KJieTKH pbixjio pacnojio^ceHHbie (jiecTOHHaTbie 
BbipocTbi; cjiH3b o6pa3yeT 2 cjioa, pacnojiotfcemibie napajuiejibHo nepHKJiHHajibHHM 
KJieTOHHbiM CTeHKaM. KpoMe toto, Bee HapyacHbie nepHKjiHHajibHbie ctchkh cjiH3enpo- 
H3BO^mHX KJieTOK L. nodiflorum pa3pbiBaiOTCH c oahoh h toh )Ke CTopoHbi, o6pa3yn 
pHcyHOK, HanoMHHaiomHH nemyiiKH. 3K30TerMeH xapaKTepH3yeTca He3HaHHTejibHbiM 
HHCJIOM H3BHTbIX nop. Ho 3THM npH3HBKaM L. nodiflorum OTJIHHaeTCH OT HCCJieAOBaH- 
Hbix npeACTaBHTejien cckijhh Syllinum , hto ein;e pa3 noATBep)KAaeT aKTyajibHOCTb ero 
BbmejieHHfl b oTAejibHyio ceKUHio (CBeTJiOBa, 2006). 

EAHHCTBeHHbiH H3yHeHHbiH npeACTaBHTejib ceKUiHH Dasylinum — L. hirsutum — xa- 
paKTepH3yeTCH CHJIbHO BblTJIHyTblMH B pa^HaJIbHOM HanpaBJieHHH CJIH3enpOH3BOAHUJiH- 
mh KJieTKaMH 3K30TecTbi. Hapy)KHaji KJieTOHHaa CTeHKa ototo BH/ja b otjihhhc ot Bcex 
H3yneHHbix bhaob Apyrnx cckijhh nopHCTaa. C HapyacHOH h BHyTpeHHen CTopoH KJie- 
TOHHbie CTeHKH HMeiOT HepoBHbie onepTaHHH. Ka^aa nopa npoHH3biBaeT pwxjibie yna- 
CTKH KJieTOHHOH CTCHKH H BCTBHTCH BO BHyTpeHHHX HX HaCTJIX. CjIH3b o6pa3yeT 2 CJIOH, 
ho b oTJiHHHe ot 3 BbimeonHcaHHbix ceKUHH 3th cjioh pacnojiOHceHbi KaK nepneHAHKy- 
jwpHo, TaK h napajuiejibHo hx nepHKJiHHajibHbiM CTeHKaM. B kjictohhoh CTeHKe 3K30Ter- 
MeHa nopbi npaKTHnecKH OTCyTCTByiOT. 

OGHapynceHHbie aHaTOMHnecKHe pa3JiHHHH b cTpoemm ccmhh MOKAy npeACTaBHTe- 
JIHMH 4 CeKIJHH nOATBepHCAaiOTCH H C nOMOIUbK) APyrHX MeTOAOB. TaK, pa3JIHHHH BblHB- 
jieHbi h npn aHajiH3e KapnojiorHHecKHX AaHHbix. J\ji% cckijhh Adenolinum (L. austria- 
cum ) npHBeAeHO 18 xpomocom b ahhjiohahom Ha 6 ope (Muravenko et al., 2004), a rjiz 
Dasylinum — 16 (BojibmoBa h AP-, 2005). B pa 6 oTe H. B. Hocoboh c coaBT. (2005) ot- 
MeneHO, hto Kapnoran L. nodiflorum (cckijhh Tubilinum ), KOTopbiH BbiAejieH H3 cckijhh 
Syllinum (CBeTJiOBa, 2006), OTJiHHaeTCH ot KapnoranoB L.flavum h L. capitatum Kit. ex 
Schultes, othochiahxch k 3 toh ceKijHH. nocjieAHHe 2 BHAa hmciot no 28 xpomocom h 
eme 1—3 Ao 6 aBOHHbie B-xpoMocoMbi. Abtopbi OTMenaiOT, hto y jibhob B-xpomocomh 
H aiiAeHbi BnepBbie y 3 thx AByx bhaob. Y L. nodiflorum 2n = 26, a B-xpoMocoMbi He 06 - 
HapynceHbi. Y npeACTaBHTejien 2 Apyrux cckuhh oth xpoMOCOMbi TaioKe He HaiiAeHbi. 
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SUMMARY 

Study of the seed coat anatomy was carried out for 10 species of the genus Linum from the sections 
Adenolinum, Syllinum, Dasylinum and Tubilinum. It has been shown that the studied species are distin¬ 
guished by shape and size of mucilage cells of exotesta, thickness and configuration of their external 
cell wall, number of mucilage layers and their localization in the cells of exotesta, and also by the num¬ 
ber and configuration of pores in cell walls of exotegmen. 
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IIpoBeaeHO cpaBHHTejibHoe H3yneHHe cTpoeHHH kjictok 3nHTejiH5i mHTKa apoBH3HpoBaHHbix h He apo- 
BH3HpoBaHHbix 3epHOBOK o3hmoh mueHHUbi (Triticum aestivum) b npouecce hx npopacTaHHfl. Bo BpeM# 
npopaCTaHHH 3epHOBKH B yCJIOBHHX HH3KHX TeMnepaTyp KJieTKH 3nHTeJIHJI 3HaHHTeJIbHO yBeJIHHHBaiOTCfl B 
pa3Mepax h BaKyojiH3HpyioTC5i, o6ojiohkh cTaHOBjrrcfl 6ojiee njioTHbiMH. Okojio ruia3MajieMMbi y hhx (J)op- 
MHpyiOTCH MyJIbTHBe3HKyJIflpHbie Tejlbua, H BbWBJWHOTCfl ny3bipbKH C 3JieKTpOHHO-nJIOTHbIMH BKJIIOHeHHH- 

mh. HexoTopbie UHCTepHbi T3P TepaiOT pH6ocoMbi. IIojiocth tbkhx UHCTepH pacmHpnioTCH h b hhx Ha- 
KamiHBaeTCJi 3JieicrpoHHo-njioTHoe BemecTBo. y miacTHfl HHoraa o6pa3yiOTCJi o6KJia^KH H3 UHCTepH T3P. 
B mieTKax 3nHTejiHfl He apoBH3HpoBaHHbix 3epHOBOK TaKHe cTpyicrypbi He <J)opMHpyiOTC5i. 06cy5K,aaeTCH 
B03MO)KHaa pOJIb OnncaHHblX npH3HaKOB. 

KjiioHeBbie cjiOBa: 3epHOBKa, 3nHTejiHH, Triticum aestivum. 

CTpyKTypa 3apo,zu>ima 3epHOBOK jipoboh nmeHHijbi, b tom hhcjic h onHTenHJi iijht- 
Ka, b npouecce hx npopacTaHHJi H3yneHbi uocTaTOHHo xoporno h Ha cbctobom, h Ha 
3JieKTpoHHo-MHKpocKonHHecKOM ypoBHe (Nieuwdorp, Buys, 1964; Swift, O’Brien, 
1970; Swift, O’Brien, 1972; EaTbirmia, 1987; IH,miapeB, 1997). OflHaico HCCJieflOBaHHH 
npopacraiomHX 3epHOBOK 03 hmbix 3JiaKOB eme He npoBOAHJiocb. BMecTe c TeM pa6o- 
th Taxoro nnaHa npeucTaBJunoT Gojibihoh HHTepec, nocKOJibKy b KaKOH-TO Mepe no3- 
BOJUHOT BbWBHTb CTpyKTypHbie OCHOBbI Onpe,ZjeJieHHbIX 3TanOB HHAHBHUyaJIbHOrO pa3- 
BHTHfl 03HMBIX BH£OB. 


MaTepnaji h MeTOAHKa 

B KanecTBe o6beKTa HCCJieuoBaHHJi B 3 £Tbi kjictkh snHTejira njHTKa o3hmoh <f>opMbi 
Triticum aestivum , copT MupoHOBCKaa 808. 3epHOBKH 3aManHBajiH npn TeMnepaiype 
18—20 °C b TeneHHe 24 h. /JaHHyio <f>a3y mm Ha3biBaeM <f>a30H HaSyxaHira. 3aTeM nacTb 
3epHOBOK nepeHOCHJiH b KaMepy c TeMnepaiypoft 2—3 °C, nacTb 6biJia ocTaBJieHa b Ten- 
Jie (18—20 °C). JJjw HCCJieuoBaHra b3htbi 3epHOBKH, HaxoOTmHecH b Tenne b TeneHHe 3 
h 5 cyT h Ha xojioue — 20 h 28 cyT (<f>a3a npopacTaHira). B 3th cpoKH unHHa KOJieonra- 
jieft h b Teiuie, h Ha xonoue cooTBeTCTBeHHo paBmuiacb 0.6 h 1.0 cm. 06pa3ijbi (fimccHpo- 
BanH b CMecH 2.5%-ro pacTBopa napa<f>opMajib,zjerH,zja (Serva, TepMaHHa) h 2%-ro pac- 
TBopa rjiyTapajibuerHua (Serva, T epMaHHfl) Ha 0.1 M (jioccfiaTHOM 6y(J>epe (pH = 7.4), 3a- 
TeM npoMMBajiH b 3tom yKQ 6y<f>epe b TeneHHe 1 h h nocT<f>HKCHpoBajiH b 2%-m pacTBope 
Os0 4 Ha tom tkq 6y(j>epe b TeneHHe 12 h npn TeMnepaType 4 °C. nocne ocmhcboh <|>hk- 
cauHH o6pa3Ubi npoMMBajiH b cepHH cnupTOB, 3aTeM b aGcomoraoM aijeTOHe h 3ajiHBa- 
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jih b 3noKCHAHyio CMecb apaji^HT M-3noH 812 (Fluka, IIlBeHijapHJi). Cpe3bi H3roTaB- 
jiHBanH Ha yjibTpaTOMe Ultracut E (Reichert, TepMaHHa). IIoJiyTOHKHe cpe3bi oxpaniH- 
paJiH b pacTBope 1%-ro TOJiyHAHHOBoro CHHero. YjibTpaTOHKHe cpe3bi KOHTpacrapoBa- 
jih 3.5%-m pacTBopoM ypamuiaijeTaTa Ha arjeTaraoM 6y<f>epe h ijHTpaTOM CBHHija no 
E. S. Reynolds (1967), npocMarpHBajiH h <|>OTorpa<])HpoBajiH Ha 3JieKTpoHHOM MHxpo- 
cKone Hitachi-H600 (^InoHira). IlapijHajibHbiH o&beM KpaxManbHbix 3epeH onpeAejnuiH 
c noMOHjbio ceTKH cjiynaHHoro rnara no MeTOAy C. E. CrecfiaHOBa (1974). /JnaivieTp Tpy- 
6oneK h npocBeTa ranaKOHAOB, a Taioxe paccTOJiHHe MOKAy hhmh onpeAejuum Ha nepe- 
BefleHHblX B IJH<])pOByK) (|)OpMy MHKpO(])OTOrpa<])HJIX C HCn0JIb30BaHHeM KOMnbKDTepHOH 
nporpaMMbi aHajiH3a H3o6pa)KeHHJi ImageTool (UTHSCSA). 


Pe3yjibTaTbi 

Oa3a Ha6yxaHHH. 3mrrejiHH mHTxa npeACTaBjnieT co6oh oahh cjioh cnjibHo 
BMTHHyTbix KneTOK (pnc. 1, /). B cyxon 3epHOBKe hx AJiHHa cocTaBJweT 34.08 ± 1.08, 
uinpHHa — 10.43 ± 0.39 mkm. B 3aMoneHHOH b TeneHne 24 h — 39.82 ± 2.88 h 9.55 ± 
± 0.22 mkm cooTBeTCTBeHHo. #Apa KJieTOK KpynHbie, cnjibHo BbiTHHyTbie. Ha cpe3e 
BMHBJiHeTCH ao Tpex HApbimeK (pnc. 1, 1 ). njiacTHAM npeACTaBJieHbi mcjikmmh nen- 
KonnacTaMH, He HMeiomHMH KpaxManbHbix 3epeH (pnc. 1, 2). TnnaKOHAHaji cncTeMa 
cJia6o pa3BHTa. Mhtoxohaphh MHoroHHCJieHHbie, OKpyrjibie hjih cnenca BbiTJiHyTbie 
(pnc. 1, 2). 3HAonjia3MaTHHecKHH peraxyjiyM (3P) npeACTaBJieH rpaHyjwpHOH <f>opMOH. 
Ero AHCTepHbi nacTO o6pa3yiOT CKonjieHHJi (pnc. 1, 3 ). AnnapaT TojibAHCH pa3BHT cjia6o. 
^HKTHOCOMbl BbWBJIHIOTCH OHeHb peAKO. IIjia3MaJieMMa AOBOJIbHO pOBHaa (pnc. 1, 5), 
HMeeT Jinnib He6oJibnme CKnaAKH. no BceMy cpe3y kjictkh pacnoJiaraiOTCJi mhotohhc- 
jieHHbie jinnnAHbie xanjin. Okojio o6ojiohkh hx oco6eHHo MHoro. 3Aecb ohh, Kax npa- 
bhjio, npaxTHnecKH npHJieraiOT Apyr x Apyry (pnc. 1, 5). BaKyoJiH 3 aiAw cjia6aa. Bbdib- 
JMIOTCH JIHUIb MeJIKHe eAHHHHHbie BaKyoJiH (pnc. 1, /, 4). 

Oa3a npopacTaHHH. Tenno(l 8—2 0 °C). ffnuna Koneonmwm 0.6 cm. 3 cym 
npopaiyueaHM. Upn onHcaHHH CTpyxrypbi KJieTOK b ashhom cnynae h AaJiee ocHOBHoe 
BHHMaHHe 6yAeT o6pameHo Ha oco6chhocth CTpoeHiw kjictok, no kotopmm ohh otjih- 
naiOTca ot KJieTOK npeAHAymero cpoxa b3hthji npo6. 

Pa3Mep KJieTOK HecxoJibKO yBejiHHHBaeTCH: AAHHa — 49.17 ± 0.44, mnpHHa — 

9.93 ± 0.22 mkm. B CTpyKType kjictok BbWBJunoTCJi Jinnib He3HaHHTejibHbie otjihhhji. 
B jieHxonjiacTax <f>opMHpyiOTCJi AOBOJIbHO xpynHbie xpaxMajibHbie 3epHa (pnc. 2, 1). 
Hx napAHajibHbiH o6beM cocTaBJweT 74.2 ±3.1 %. CicjiaAnarocTb njia3MajieMMbi CTaHO- 
bhtch 6oJiee Bbipa^ceHHOH (pnc. 2, 2). TaroTeHHe jinnHAHbix xanejib k o6ojiohkc chh- 
»caeTCH (pnc. 2, 2). 

JJjiuna KOJieonmwix 1.0 cm. 5 cym npopaujueaHm. /JjiHHa npoAOJibHOH och kjict- 
kh npoAOJmaeT yBejiHHHBaTbca: AAHHa cocTaBJweT 52.85 ± 0.25, mnpHHa — 10.12 ± 
± 0.98 mkm. B CTpoMe imacTHA BbniBJHieTCJi AOBOJIbHO mhoto xpaxMajibHbix 3epeH 
(pnc. 2, 3). Hx napAHajibHbiH o6beM cocTaBJweT 78.0 ± 3.2 %. 3epHa hmciot HecxoJibKO 
noBbiineHHyio njiOTHOCTb TOJibKO no nepH<f>epHH (pnc. 2, 3). HacTb SejixoBbix BaKyojien 
npno6peTaeT aMe6oHAHyio <f>opMy (pnc. 2, 4) n HeMHoro yBejiHHHBaercji b pa3Mepax. Meac- 
Ay KJieTKaMH 3nHTeJIHH B03HHKaiOT MOKKJieTHHKH (pHC. 2, 5). HaH6oJIbUIHX pa3MepOB 
ohh AOCTHraiOT y anmcajibHofi nacra kjictok, t. e. y nacra, npnjieraiomeH k 3HAOcnepMy. 

Xonod (2 — 3 °C). ffnuna KOJieonmum 0.6 cm. 20 cym npopau^ueamm. Kjictkh 
cnjibHo BbraHyTbi. R jiHHa hx npoAOJibHOH och cocTaBjiaeT 74.59 ± 4.07, nonepenHOH — 

9.94 ± 0.14 mkm. njiacTHAbi hmciot cjia6o pa3BHTyio CHCTeMy THJiaxoHAOB h KpynHbie 
KpaxMajibHbie 3epHa (pnc. 3, /). HHorAa y itaacTHA BbMBjraiOTCJi o6ioiaAKH H3 T3P 
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Phc. 1. 06mHH BW H (JjparMeHTBi KJieTKH anHTeJTHH Triticum aestivum. 
ipn komhbthoh TeMnepaType (18 —20 °C). 1 — o6iuhh bhji kjictkh (CTpejiKOH noKa3aHO ajipbiiiiKo), 
apyrne opraHejuibi, 3 — rpaHyjiapHbiH 3H,nonJia3MaTHH cckhh peTHKyjiy m, 4 — GejiKOBbie BaKyojiH, 
kh h JiHiiHflHbie KanjiH (CTpejiKOH noKa3aHa njia3MajieMMa). 6 e — 6ejiKOBaa BaKyojib, ji jieHKOiuiacT, 
M — MHTOXOHiiDHfl, ok — o6ojioHKa KJieTKH, r — flflpo. MaciirraGHbie JiHHeHKH, mkm: 1,5 5; 








Phc. 2. OparMeHTbi kjictkh anHTejiHH T. aestivum. 

1,2 — flJiHHa KOJieoimuw 0.6 cm, npopamHBaHHe b Tenjie (18—20 °C) 3 cyr. 3—5 — jyiHHa KOJieonTHJia 1.0 cm, npo- 
pamHBaHHe b Tenjie (18—20 °C) 5cyr. 1 — jieHKonjiacT, mhtoxohuphh, 2 — o6ojiOHKa kjictkh, 3 — JieiiKonjiacT h jxpy- 
rwe opraHejuibi, 4 — 6ejiKOBbie BaKyoiiH, 5 — OparMeHTbi HByx kjictok. K 3 — KpaxMajibHoe 3epHO ,mk — mokkjicthhk, 
ocrrajibHbie o6o3HaHeHHH, Kax Ha pnc. 1. MacurraOHbie jihhchkh, mkm: 1, 2,3 — 0.5; 4 — 1,5_2.5. 
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Phc. 3. OparMeHTbi w o6mHH bha kjictok anHTejiHJi T. aestivum. 

/, 2, 4 —6 — aJiHHa KOJieoirouw 0.6 cm, npopamHBaHHe b xojione (2—3 °C) 20 cyr. 1 — aMHJionjiacT (cTpejiKOH noKa3a- 
Ha oSioia^Ka T3P); 2 — 3Hflonjia3MaTHHecKHH peroKyjiyM (CTpejiKOH noKa3aHbi pacniHpeHHH uHcrepH 3P c HaxomimHMH- 

Cfl B HHX 3JieKTpOHHO-nJIOTHbIMH BemeCTBaMH); 4 o 60 J 10 HKa KJieTKH H MyJlbTHBe3HKyJMpHLie TeJIBUa; 5 MyJIBTHBe- 

3HKyjiapHoe Tejiime; 6 — (J)parMeHT kjictkh (cTpeJixaMH noKa3aHbi nyjbipbKH c 3JieicrpOHHO-njioTHbiMH BKJHOHeHHHMH); 
7 — fljiHHa KOJieonTHJW 1.0 cm, npopamHBaHHe b TenJie (18—20 °C) 5 cyr, o6mHH bha kjictkh; 3 — flJiHHa KOJieonTHJifl 
1.0 cm, npopamHBaHHe b xoJiojje (2 — 3 °C) 28 cyT, oGiuhh bha kjictkh. e — BaKyojib, m m — MyjibTHBe3HKyjiflpHoe Tejib- 
ne. OcTajibHLie o6o3HaHeHHH, KaK Ha pnc. 1, 2. MacuiTaGHbie jihhchkh, mkm: 1, 5, 6 — 0.5; 2 — 2.5; 3, 7 — 10; 4 — 1. 








(pHC. 3, /, noKa3aHO CTpejiKon). Ha MeM6paHe, o6pameHHOH k o6ojiohkc njiacTHAbi, 
Ph6ocomm oTcyTCTByiOT. CjieAOBaTejibHo, TaKoe nojioaceHHe UHCTepH He cjiynaiiHo. 
3Aecb cymecTByeT <|>yHKijHOHajibHaji HHTerpaiuui njiacTHAbi h peTHKynyMa. B iiojioctjix 
H eKOTopwx i^HCTepH peTHKynyMa, He npHJieraiomHX k ruiacTHAaM, HHor^a BbWBJiaeTCH 
3 jieiapoHHo-njiOTHoe BemecTBO (pnc. 3, 2). B 3thx cjiynanx MeM6paHbi peTHKynyMa 
jiHUieHbi ph6ocom, a nonocTb ijHCTepH peraxynyMa pacuinpeHa (pnc. 3, 2). no Been 
BeponraocTH, tbkhm nyreM npoHexoAHT o6pa30BaHHe BaKyoneH. /^aHHbie BaicyoJiH 
chjibho BbiTHHyTbi h C0Aep)KaT 3JieKTpoHHO-njioTHoe BemecTBO (pnc. 3, 2). Hx He Bcer- 
jX a mo5kho otjihhhtb ot 6ejiKOBbix BaKyoJien. Bee 3aBHCHT ot toto, KaK npomen cpe3. 
Ecjih oh npoHAeT nonepeK BbiTHHyroH BaKyonH, xapraHa noJiynaeTcn npaxranecKH oah- 
HaxoBOH. njia3ManeMMa o6pa3yeT MHoroHHCJieHHbie CKnaAKH. Okojio Hee bi>ijibjwk)tcji 
M yjibTHBe3HKyjwpHbie Tejibija (pnc. 3, 4 , 5). ny3bipbKH 3HanHTejibHO pa3JiHnaiOTCJi 
no pa3MepaM h iijiothocth coAepacHMoro. HaH6oJiee KpynHbie o6bihho 3JieKTpoH- 
HO-npo3panHbie. CoAep^KHMoe mcjikhx, KaK npaBHJio, b toh hjih hhoh CTeneHH ynjiorae- 
ho (pnc. 3, 4). B HenocpeACTBeHHOH 6 jih3octh ot MyjibTHBe3HKyjnipHbix Tejieij He peAKO 
BbMBJiniOTcn CKonjieHHn ijHCTepH T3P. Okojio njia3MajieMMbi nacTo BcrpenaiOTCJi h ot- 
AeJibHbie ny3bipbKH, HMeiomne BHyrpH oneHb nnoraoe OKpyrnoe BKjnoneHHe (pnc. 3, 6). 
HHorAa yAaeTcn o6Hapy)KHTb HenocpeACTBeHHyio cbh3b MeM6paH TaKHX ny3bipbKOB c 
nna3MajieMMOH. 06 ojiohkh kjictok 3JieiapoHHo-njioTHbie (pnc. 3, 4 , 5). 

ffjiuna KOJieonmwiR 1.0 cm. 28 cym npopaufueanm. ^jiHHa npoAOJibHOH och kjictok 
cocTaBJineT 120.60 ± 0.34, nonepenHOH — 11.83 ± 0.34 mkm. Kjictkh chjibho BaxyoJiH- 
3 HpOBaHbI (pHC. 3, 3). B 3TOM H COCTOHT OCHOBHOe OTJIHHHe KJieTOK AaHHOTO CpOKa <])HK- 
caijHH ot npeAHAymero (pnc. 3, 3, 7). 


OScy^cAeHHe 

B CTpoeHHH KJieTOK 3nHTejiHn mHTKa He npoBH3HpoBaHHbix h noABeprayTLix oxjiaac- 
AeHHK) 3epHOBOK 03HM0H niHeHHIJbl, HaXOAAIAHXCH Ha COnOCTaBHMbIX 3Tanax hx npo- 
pacTaHHn (onpeAeJieHHbix no AJiHHe KOJieonTHJin), o6HapyncHBaiOTcn cymecTBeHHbie 
pa3JIHHHfl. y npOBH3HpOBaHHbIX 3epHOBOK KJieTKH 3nHTeJIHJI 3HaHHTeJIbHO KpynHee H 
BaKyoJiH3HpoBaHbi ohh ropa3AO CHJibHee, neM y He npoBH3HpoBaHHbix. y nepBbix npn 
pa3pacTaHHH kjictok <f>opMHpyiOTCJi h 6ojiee xpynHbie mokkjicthhkh. yBejiHHeHHe pa3- 
MepoB KJieTOK h MOKKJieTHHKOB b npoijecce npopacTaHHn 3epHOBOK Ha6jnoAaeTcn h 
y npoBOH (J)opMbi Triticum aestivum (Swift, O’Brien, 1972). npeAnojiaraeTcn, hto npo- 
HcxoAAmee npn pocTe BHeApeHHe kjictok snHTejinn b 3HAOcnepM cnoco6cTByeT bkth- 
BauHH npoiteccoB TpaHcnopTa pa3JiHHHbix BemecTB. Ohcbhaho, hto Taxoe o6bncHeHHe 
cnpaBeAJiHBO h rjui kjictok smrrejiHji npoBH3HpoBaHHbix 3epHOBOK. 3Aecb, OAHaxo, cjie- 
AyeT o6paTHTb BHHMaHHe Ha Taxoe o6cTO)iTejibCTBO. Pa3pacTaHHio kjictok 3 nHTejinn 
03hmoh nmeHHAbi cnoco6cTByeT noHHHceHHan TeMnepaTypa. 

Pe3KHe pa3JiHHHn BbWBJiniOTcn h b 3JiexTpoHHOH njiOTHOCTH KJieTOHHbix oSojioneK 
«xojioahoto» h «Tenjioro» BapnaHTOB. npn noHH^ceHHbix TeMnepaTypax o6ojiohkh CTa- 
hobhtch 3JieKTpoHHo-njioTHbiMH. B Tenjie njiOTHOCTb o6oJioneK ocTaeTcn nonra Taxon 
HCe HH3KOH, Kax H B KOHTpOJie, T. e. npH 24 H 3aMaHHBaHHfl 3epHOBOK. npnpOAa 3JieKT- 
poHHO-itiiOTHoro BemecTBa He H3BecTna. BMecTe c TeM hmciotch cbcachiui, no3BOJuno- 
iAHe o6cy)KAaTb 3tot cjiohchbih Bonpoc. Kax h3bcctho, kjictkh 3nHTejiHJi, KaK h kjictkh 
ajieiipoHOBoro cjioh, npHHHMaioT ynacTHe b 6hochhtc3c h ceKpeijHH <f>epMeHTOB, ocy- 
iAecTBJinioiAHX thapojih3 He tojibko KpaxMajibHbix 3epeH, ho h o6ojiohck kjictok. C no- 
MOIAbK) THCTOXHMHHeCKHXpeaKAHH 6bIJIO nOKa3aHO, HTO o6oJIOHKa KJieTOK aJienpOHOBO- 
ro cjion coAep^cHT coeAHHeHra (jiepyjioBOH khcjiotbi h yrjieBOAOB, xoTopbie Moryr hhth- 
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6HpOBaTb aKTHBHOCTb pa3JIHHHbIX (JiepMeHTOB, d C Jie AOBBTe JIbHO, H IipenHTCTBOBaTb THA- 
pojiH3y He tojibko KpaxMajibHbix 3epeH, ho h KJieTOHHbix oOojionex 3HAOcnepMa (Fulcher 
et al., 1972). HannHne yica3aHHMx BemecTB, Bepoarao, o6ycjioBjiHBaeT njioraocTb 060- 
jioneK (Swift, O’Brien, 1972). He ncxjiiOHeHO, hto h y o3hmoh nmeHHijbi nomDKeHHaa 
TeMnepaTypa cnoco6cTByeT noBbimeHHio 3JieKTpoHHOH hjiothocth oOojioneK KJieTOK 
anHTejiHfl njHTKa npn )ipoBH3aruiH 3epHOBOK. Kax H3BecTHO, oxjia^cAeHHe jiyKOBHij tiojib- 
naHa axTHBH3npyeT npoueccbi 6H0CHHTe3a aMHJia3bi (Lambrechts et al., 1994) h, Bepo- 
htho, Apyrnx (J>epMeHTOB. Ecjih 3to cnpaBeAJiHBO Rim OHAOcnepMa )ipoBH3HpoBaHHbix 
3epHOBOK o3hmoh nmemmbi, to yBejiHHeHHe coAep)xaHHH (J)epyjiOBOH khcjiotbi h cbh- 
3aHHoe c 3thm noBbiuieHHe njioraocTH o6ojiohkh rjictok 3nnTejiHH HBJweTca jioniHHbiM. 

CymecTBeHHbie pa3JiHHH)i BbMBjunoTCJi h b cTpyKType rurronjia3Mbi. njia3ManeMMa 
KJieTOK «xojioahoto» BapnaHTa o6pa3yeT MHoronHCJieHHbie rjiy6oxne ckabakh. Okojio 
H ee nacTO BCTpenaiOTCJi MyjibTHBe3HKyjwpHbie Tejibija. BburejunoTCJi h OTAejibHbie ny- 
3bipbKH, B UeHTpe KOTOpbIX HaXOAHTCJI OKpyTJIOe 3JieKTpOHHO-nJIOTHOe BKJIKDHeHHe. y 
KJieTOK He )ipoBH3HpoBaHHbix 3epHOBOK CKJia^HaTOCTb iuia3MajieMMbi Bbipa>KeHa ropa3,zto 
MeHbine. MyjibTHBe3HKyjwpHbie Tejibija h OTAejibHbie ny3bipbKH c 3JieKTpoHHo-njiOTHbiM 
coAep^KHMbiM npaKTHnecKH OTcyrcTByiOT. /^aHHbie pa3JiHHHH CBHAeTejibCTByiOT o 6ojiee 
BbicoKOH cexpeTopHOH aKTHBHOcra KJieTOK «xojioahoto» BapnaHTa (BaCHJIbeB, 1977). 

Kax H3BecTHO, oahoh H3 HanOojiee Ba^KHbix (JjyHKitHH 3nHTejiHH HBjiaeTCH cexpeijHfl 
h norjiomeHHe BemecTB H3 OHAOcnepMa. Ohcbhaho, hto yxa3aHHbie npH3HaKH HipaiOT 
3aMeTHyio pojib b 3tom iuiaHe, cnocoOcTByji ycHJieHHio TpaHcnopTa BemecTB Me^c^y 
KJieTKaMH 3nHTejiHH h 3HAOcnepMa. 

B KJieTxax snHTejira oxjiaacAeHHbix 3epHOBOK BCTpenaiOTCJi njiacraAbi, HMeiomne 
obKJiaAKH H3 TOP. MeMbpaHa ijHCTepHbi, oOpameHHaa x njiacraAe, jinuieHa pnOocoM. 
TaKHe njiacTHAM jjbjuhotcji xapaKTepHOH nepTOH TepneHOHAoreHHbix kjictok (Bacnjib- 
eB, 1977). K 3toh KaTeropnn BemecTB othochtch h TH66epejuiHH. He ncxjiiOHeHO, hto 
onHcaHHbie njiacraAbi npHHHMaiOT ynacrae b 6HOCHHTe3e a^hhoto ropMOHa. 3 to npeA- 
nojio^ceHHe corjiacyeTca c a&hhbimh (J)H3HOJioroB. noxa3aHO, hto 6hochhtc 3 rn66e- 
pejuiHHa ocymecTBJiaeTCH b 3apoAbime (Jones, Price, 1970; Jacobsen, Chander, 1988) h 
ocobeHHo b KJieTKax 3nnTejiHJi (Kaneko et al., 2003). nomDKeHHaa TeMnepaTypa cno- 
coOcTByeT noBbimeHHio ypoBHfl ero coAepflcaHHJi npn )ipoBH3aijHH 03 hmbix pacTeHHH 
(nojieBOH, 1982). rH66epejiJiHH nrpaeT Ba^cHyio pojib b npoijeccax pocTa ctc6jm (nojie- 
boh, 1982) h ABeTeHra (Hafijiax^H, 1958). 

TaxHM o6pa30M, b npoijecce npopacTaHira 3epHOBKH o3hmoh nmeHHijbi noA BJiraHneM 
noHH^ceHHbix TeMnepaTyp <f>opMHpyeTCJi ijejibiH pjiA CTpyKTypHbix npn3HaKOB, Heo6xo- 
AHMbix Rjix npoxo)KAeHira onpeAejieHHbix 3TanoB HHAHBHAyajibHoro pa3BHTira pacTeHira. 
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SUMMARY 

A comparative structural study of scutellar epithelium cells was made during germination of verna¬ 
lized and non-vernalized winter wheat caryopses. In condition of low temperature treatment epithelium 
cells are increased in sizes significantly and become more vacuolated during caryopsis germination; 
cell walls are more dense. Multivesicular bodies are formed near the plasmalemma as well as numerous 
vesicules with electron-dense contents. Some parts of RER lose their ribosomes. Their lumens are 
swollen and contain some dense substance. The RER sheath is formed sometimes near the plastids 
envelopes. In non-vemalized winter wheat caryopses such structural features are not found. Their pos¬ 
sible role is discussed. 
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IIpoBefleH (c HcnojiB30BaHneM aaHHBix Mop(J)OMerpHH) cpaBHHTeJiBHBiH aHajiH3 yjiBTpacTpyicrypBi ceKpe- 
TOpHBIX KJieTOK nHIIJCBapHTeJIBHBIX >KeJie30K paCTymHX, 3aKOHHHBUIHX pOCT H flaBHO OTKpBITBIX KyBIUHHOB 
Nepenthes khasiana. YcTaHOBJieHO, hto kjictkh >Kejie30K BapBnpyiOT no KanecTBeHHBiM h KOJiHHecTBeHHBiM 
npH3HaKaM CTpyKTypBI 3H,aOMeM6paHHOH CHCTeMBI, OTBeTCTBeHHOH 3a CHHTe3 H CeKpeUHK) nHmeBapHTeJIB- 
hbix (JjepMeHTOB. BBicoxaH aKTHBHOCTB annapaia Tojib^h npnypoHeHa k )Kejie3KaM pacTyinnx KyBiiiHHOB. 
B 3tot nepno,a Ha6jno,aaeTCH MaKCHMajiBHoe hhcjio Tejien Tojib^^h (^hkthocom), e^HHHU TpaHC-rojiB^H 
peTHKyjiyMa w ceKpeTopHBix ny3BipBKOB (6cjikobbix h cjih3cbbix). Ha ocTajiBHBix 2 cTa^n^x annapaT ToJiB,a- 
)kh no cTpyicrypHBiM npH3HaKaM He aKTHBeH. 3Hflonjia3MaTHuecKHH peTHKyjiyM xopomo pa3BHT Ha Bcex 
CTajiHHX, ho tojibko Ha nepBOH rpaHyji^rpHBiH peTHKyjiyM npeobjiajiaeT. K 3toh ctsljxwi npHypoueHO o6pa30- 
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BaHHe cjiH3HCToro cjioh b nepHiuia3Me. CflejiaH BbiBOfl, hto npoueccbi cHHTe3a w ceKpeuHH numeBapHTejib- 
Hbix (JjepMeHTOB, c oflHOH cTopOHbi, h npoueccbi norjiomeHHH npoflyKTOB nepeBapHBaHHH HaceKOMbix, c 
apyroH, b jiobhhx KyBiiiHHax pa3^ejieHbi bo BpeMeHH. IlepBbie npoHcxojvrr b Hcejie3Kax pacTymux KyBuiH- 

HOB, BTOpbie-B HCeJie3KaX OTKpbITbIX KyBIUHHOB. B HCeJie3KaX KyBIUHHOB He3a,aOJirO no HX OTKpbIBaHHH Ha- 

6jiioaaeTCJi nay3a, CBJoaHHaa c nepeionoHeHHeM (JjyHKUHH ceKpeuHH k (JjyHKUHH noniomeHHfl. B otjihhhc ot 
flpyrnx Hccjie^oBaHHbix njioTOJWHbix pacTeHHH b cjih3hctom cjioe h npoTy6epaHuax o6ojiohkh ceKpeTop- 
hwx KJieTOK nHmeBapHTejibHbie (J)epMeHTbi He aKKy Myjinpy iotcji. npejjjioHceHbi MOflejm (JjyHKUHOHHpoBa- 
hha nHmeBapHTejibHbix >Kejie30K b pacTymnx h OTKpbiTbix KyBiuHHax Ha cy6KJieTOHHOM ypoBHe. 

KjiiOHeBbie cjiOBa: njioTOflflHbie pacreHHfl, Nepenthes , yjibTpacTpyicrypa, Mop(j)OMeTpHa, ceKpeuna 
rH^poJia3, TpaHc-rojib^)KH peTHKyjiyM, OKaHMJieHHbie ny3bipbKH. 

y njiOTOHAHbix pacTeHHH, OTHocflmHxcfl k TponnuecKOMy poAy Nepenthes , o6pa3y- 
iotcji cneuHajiH3HpoBaHHbie opraHbi jjjm npHBJieHeHHe, yjiaBJiHBaHHe h nepeBapmaHHe 
HaceKOMbix — jiOBHHe KyBiiiHHbi (Lloyd, 1942), coAep^aume nHmeBapHTejibHbm cok. 
HaceKOMbie, maBHbiM o6pa30M MypaBbH (Moran et al., 2001), npHBJieKaiOTce HeKTapoM, 
KOTopbra BbmejweTCH HexTapoHOCHbiMH »cejie3KaMH, pacnoJio^ceHHbiMH Ha KpbiuiKe h 
b o6oAKe (nepHCTOMe) KyBuiHHOB. nepeBapHBaHHe HaceKOMbix ocymecTBJieeTce <f>ep- 
MeHTaMH (khcjibimh rHApoJia3aMH), HaxoAAmHMHce b mimeBapHTejibHOM coxe (Hes- 
lop-Harrison, 1975; Juniper et al., 1989; Higashi et al., 1993; An et al., 2002). rHApoJia3bi 
ceKperapyioTce )Kejie3KaMH, o6pa3yiomHMHce BHyTpH KyBuiHHOB (b hh^khch hx uacra). 
3th tkq nHmeBapHTejibHbie )Kejie3KH ocymecTBJunoT h nornomeHHe (ycBoeHHe) H3 )kha- 
kocth KyBuiHHOB npoAyKTOB nepeBapHBaHHe HaceKOMbix (Heslop-Harrison, 1976; Ba- 
CHJibeB, 1977; Juniper et al., 1989, h apO* H3Becrao (Heslop-Harrison, 1975), hto tku a- 
KOCTb coAepecHTce yece b tojibko hto 3ajioecHBuiHXce KyBiuHHax. OAHaxo ao chx nop 
HeT AaHHbix o tom, KorAa HanHHaeTce ceKpeime nHmeBapHTejibHbix <f>epMeHTOB: oaho- 
BpeMeHHo c ecHAKOCTbio, b pacTymeM KyBinHHe hjih no3AHee — b 3aKOHHHBineM pocT 
(eme 3axpbiTOM KpbiuiKOH) KyBinHHe. He ecHO, Kaxne KOMnoHeHTbi kjictok h b Kaxon no- 
cjieAOBaTejibHOCTH ynacTByiOT b ceKpeu,HH. 

YjibTpacTpyKTypa cexpeTopHbix chctcm y Nepenthes yece H 3 ynajiacb, ho tojibko 
y 3aKOHHHBinHX pocT h OTKpbiTbix KyBuiHHOB N. khasiana Hook. (BacHJibeB, 1977). 
BcxpbiTb cy6icjieTOHHbie MexaHH3Mbi <f>yHKimoHHpoBaHHe nHmeBapHTejibHbix ecejie30K 
TorAa He yAajiocb. 3to, b hbcthocth, motjio o6becHeTbce TeM, hto cpaBHHTejibHbiH aHa- 
jih3 yjibTpacTpyKTypbi Ha Bcex CTaAHex pa3BHrae KyBuiHHOB oxa3ajice HeB03MoecHbiM, 
nocKOJibxy oTcyTCTBOBajiH AaHHbie no ecejie3KaM b nepnoA pocTa KyBuiHHOB. KpoMe to- 
ro, TorAa eme He Gbijih H3BecTHbi MexaHH3Mbi BHyTpHKjieTOHHoro TpaHcnopTa khcjibix 

THApOJia3-OCHOBHbIX (jiepMeHTOB JIH30C0M BCeX KJieTOK )KHBOTHbIX h pacTeHHH (Ba- 

ciuibeB, 2002; Vassilyev, 2005). BMecre c TeM yjibTpacTpyxrypHbiH aHajiH3 nHmeBapH¬ 
TejibHbix ecejie30K peAa Apyrnx npeACTaBHTejien njiOToeAHbix pacTeHHH, npoBeAeHHbiH 
b nocjieAHee BpeMe, no3BOJiHJi npHHTH k BbiBOAy (Vassilyev, 2005), hto pa3Hbie pacTe- 
hhh HcnoJib3yiOT pa3Hbie cy6icjieTOHHbie CTpaTernn npn CHHTe3e h cexpeitHH KJieTKaMH 
ecejie30K nHmeBapHTejibHbix <f>epMeHTOB. 

B HacToemen pa6oTe npeAnpHHjrra nonbmca 6jinece noAOHTH k peuieHHio npo6jie- 
mm cy6KJieTOHHbix MexaHH3MOB (JjyHKAHOHHpoBaHHe nHmeBapHTejibHbix ecejie30K, 
npo6jieMbi cy6KJieTOHHOH CTpaTernn aAanTaimH k njioToeAHocra y Nepenthes nyTeM 
BKjuoHeHHe b Hee Mop<f>OMeTpHHecKHX AaHHbix h aHajiH3a yjibTpacTpyxTypbi ecejie- 
3ok b mojioamx pacTymHX KyBiuHHax. Oco6oe BHHMaHHe b pa6oTe yAejieHO 3haomcm6- 
paHHOH CHCTeMe cexpeTopHbix kjictok ecejie30K b cbh3h c coBpeMeHHbiMH npeACTaB- 
jieHHeMH o MexaHH3Me ee <f>yHKimoHHpoBaHHe b pa3Hbix ranax kjictok pacTeHHH h 
ecHBOTHbix. 3th HOBbie npeACTaBJieHHe xacaiOTce, npeeme Bcero, tbkhx KOMnoHeHTOB 
CHCTeMbi, xax TpaHC-roJibA^CH peTHKyjiyM h ceKpeTopHbie ny3bipbKH, BKJuonae oxaHM- 
jieHHbie ny3bipbKH h hx npoH3BOAHbie, o6beAHHeeMbie b o6mee noHeTHe «6ejiKOBbie ny- 
3bipbKH». 
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MaTepnaji h MeTOAHKa 


JSjvl HCCJieAOBaHHH H3 opaH^cepeH EoTaHHnecKoro HHCTHTyTa hm. B. JI. KoMapoBa 
(BHH) PAH 6panH pacTymne KyBuiHHbi Nepenthes khasiana b Hanajie ceKpeijHH nnme- 
BapHTeJIbHOH HCHAKOCTH, KyBUIHHbl HaKaHyHe OTKpblBaHHH (3aKOHHHBUIHe pOCT) H AaB- 
HO OTKpbITbie KyBUIHHbl C OCTaTKaMH MHOTOHHCJICHHblX HaceKOMbIX B HCHflKOCTH. YuacT- 
ICH H3 HH5KHCH HaCTH KyBUIHHOB, TAe HaXOAATCJI nHIACBapHTeJIbHbie »CeJie3KH, (J)HKCHpO- 
bbjih b TeueHHe 5hb 3%-m pacTBope myTapajibAerHAa Ha <f>oc<])aTHOM 6y<f>epe (pH 7.2) 
hjih b 2%-m He3a6y4>epeHHOM boahom pacTBope nepMaHraHaTa kbjihx Ha jn>Ay. nocue 
rJiyrapoBOH <f>HKcaijHH h npoMbiBKH 6y<f>epoM MarepHaji nepeHOCHJiH b 2%-h xojioahbih 
pacTBop TeTpaoKCHAa ocmhji h ocTaBjnuiH Ha hohb b xouoAHJibHHKe. ^auee (npH o6ohx 
cnoco6ax (])HKcaijHH) cjieAOBajm o6e3BO)KHBaHHe h 3ajiHBKa b 3noH. AHajiH3 h <f>OTorpa- 
4>HpoBaHHe yubTpaTOHKHX cpe30B nHmeBapHTejibHbix )Kejie30K npoBOAHJiH c noMombio 
3 jieiopoHHoro MHKpocKona XHTauH-600. Mop<f>OMeTpHfl BKjiioHajia onpeAeJieHHe njio- 
maAH MeM6paH 3HAonjia3MaraHecKoro peTHKyjiyMa b 1 mkm 3 ahto30jhi, HHCJia opra- 
HeJiJi Ha MeAHaHHOM cpe3e kjictkh h HHCJia ceKpeTopHbix 6ejiKOBbix ny3bipbKOB (bkjiio- 
qaa OKaHMJieHHbie ny3bipbKH) Ha 100 mkm 2 cpe3a ahto30jijl MeTOAHKa Mop<f>OMeTpH- 
qecKoro HCCJieAOBaHHfl onncaHa paHee (BacHjibeB, MypaBHHK, 2002). 


Pe3yjibTaTbi 

nHmeBapHTejibHbie Hcejie3KH, OKpymbie b njiaHe, pacnoJiaraiOTCJi b yruyOueHiuix 
BHyTpeHHeH noBepxHocra KyBuiHHa, b hhhchch ero uacra. J\uslmqtp hx BapbHpyeT ot 
100 ao 200 mkm. Ohh coctoht H3 OAHopaAHoro Hapy^cHoro cjioji ceKpeTopHbix kjictok 
najiHcaAHOH <f>opMbi, 1—3 p^aob H30AHaMeTpHHecKHx kjictok BbinoJiHaiomeH napeHXH- 
Mbl, OAHO-ABypflAHOH 3HAOAepMbI H3 KJICTOK C nOHCKaMH KaCnapH Ha aHTHKJIHHaJIbHbIX 
CTeHKax h cjioji 6a3aubHbix kjictok (TaOu. I, a). CBepxy ohh HanojioBHHy npHKpbiTbi Ha- 
BHcaiomeH b bhac cboas BHyTpeHHeH 3nHAepMOH KyBuiHHa. 5fCejie3KH KOHTaKrapyioT 
c TpaxeajibHbiMH 3JieMeHTaMH kchucmhoto otbctbjichhji ot OjiH^caHiuero nojiHoro npo- 
BOAAmero nyuKa. 

CpaBHHTeJIbHblH TJia30MepHbIH aHaJIH3 3JieKTpOHHbIX MHKpO(|)OTOrpa(|)HH nOKa3aJI, 
hto ceKpeTopHbie kjictkh Hcejie30K Ha H3yneHHbix CTaAHJix pa3BHnui KyBUIHHOB 3HanH- 
TejibHo BapbnpyiOT no CTeneHH BaKyojiH3ai],HH h npH3HaKaM 3HAOMeM6paHHOH chctcmbi 
Aaace b npeAejiax oahoto KyBuiHHa. yjibTpacTpyicrypHoro aHajiH3a, BKjnonaji Mop- 
(J)OMeTpHio, HcnoJib30BajiHCb caMbie aKTHBHbie no npH3HaKaM 3toh chctcmbi Hcejie3KH. 

aCejie3KH b pacTymnx KyBUiHHax. B najincaAHbix KneTKax aKTHBHbix Hcejie30K 
chjibho pa3BHT 3HAonjia3MaTHuecKHH peTHKyjiyM (cm. TaOjiHAy). Oh npeACTaBJieH rpa- 
HyjwpHbiMH AHCTepHaMH, iijiotho noKpbiTbiMH pn6ocoMaMH, h BeTBHiAHMHca, o6pa3yio- 
iahmh HenpepbiBHyio ceTb TpyOouKaMH arpaHyjiapHoro peTHKyjiyMa (Ta6ji. I, 6). B ot- 


IIoBepxHOCTHaH njiOTHOCTb MeM6paH 3Hjionjia3MaTHHecKoro peTHKyjiyMa (mkm 2 Ha 1 mkm 3 
UHT030JIH), HHCJIO OpraHeJIJI Ha MeflHaHHOM Cpe3e 1 KJieTKH H HHCJIO «6ejIKOBbIX» ny3bIpbKOB 
rOJIb^JKH Ha 100 MKM 2 HHT030JIH CeKpeTOpHbIX KJieTOK nHmeBapHTejibHbix JKejie30K 


CTaHHfl pa3BHTHH KyBUIHHOB 

njioiuazib 

MeMGpaH 

peTHKyjiyMa 

Hhcjio opraHejm 

Hhcjio 

ny3bipbKOB 

JieftKonjiacTOB 

MHTOXOHUpHft 

TeJieu TojibzpKH 

PacTymne 

7.3 ± 0.7 

3.5 ± 0.3 

26.0 ± 3.8 

7.1 ±0.6 

115 ± 11 

Flepea OTKpbiTHeM 

10.3 ± 0.8 

6.8 ± 1.6 

36.8 ± 1.0 

2.2 ± 0.5 

11 ± 1 

AaBHO OTKpbITbie 

7.2 ± 0.5 

3.5 ± 0.6 

50.4 ± 4.7 

2.9 ± 0.4 

12 ±2 
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AejibHtix MecTax TpyOoHKH HecyT peAKHe ph6ocomm. IJncrepHOHAHan <f>opMa pera- 
KyuyMa npeoOnaAaeT. IjHCTepHbi h TpyOouKH 3anojiHeHbi TOHKorpaHynnpHbiM Be- 
mecTBOM. 

KjieTKH coAepacar aobojibho MHoro TeneA TonbAflCH (cm. Ta6jiHuy). TenbAa (ahk- 

THOCOMbl) COCTOHT H3 5-7 UHCTepH'0.8 - 1.0 MKM B AHaM. KpaH HeKOTOpbIX AHCTepH 

MO^CeT HeCTH ny3bipeBHAHbie B3AyTHJI. nOHTH C Ka^KAblM TeJIbljeM rOJIbA^KH CBH3aH 
TpaHC-ronbA^KH peTHKynyM (Ta6ji. II, a), npoAyAHpyioiAHH 6ojibinoe hhcjio (cm. Ta6- 
Jimjy) OKaHMJieHHbix ny3bipbKOB 0.07 mkm b a^m. B oTAenbHbix MecTax kjictkh ahto- 
30JIb OyKBaJIbHO HaBOAHeH OKaHMneHHbIMH ny3bipbKaMH H HX maAKHMH npOH3BOAHbI- 
mh 0.05 mkm b AHaM. (Ta6ji. II, 6). KpoMe OejiKOBbix, mohcho bhactb h 6ojiee KpynHbie 
(0.2—0.4 mkm b AHaM.) npo3panHbie cjiH3eBbie ny3bipbKH (Ta6n. II, a, 6), nacTOTa BCTpe- 
naeMocTH hx HeOojibmaa. Ohh, no-BHAHMOMy, oTHnemnoTcn He ot TpaHC-TonbA>KH 
peTHKynyMa, KaK oKafiMJieHHbie ny3bipbKH, a ot KpaeB ahc- h MeAHaHHbix ijHCTepH 
TeneA r ojiba^kh. Cjih3b OTKJiaAbiBaeTca b nepHiuia3MaTHHecKOM npocTpaHCTBe kjictok 
(Ta6ji. I, 6) no Been hx noBepxHocTH. 

B najiHcaAHbix KJieTKax )Kene30K, KOTopbie cy ah no CTpyKType hx 3HAOMeM6paH- 
hoh CHCTeMbi, flBJunoTCJi HeaKTHBHbiMH, 3HAonjia3MaTHHecKHH peTHKynyM CJia6o pa3- 
bht, TejibAa rojibA^KH, TpaHC-r 0 JibA)KH peTHKynyM h ny3bipbKH BCTpenaiOTcn peAKo. 
MencAy HeaKTHBHbiMH h aKTHBHbiMH »cejie3KaMH cymecTByiOT )Kene3KH nepexoAHon 
CTpyKTypbi, npnneM Bee ohh MoryT pacnonaraTbcn pjiaom Apyr c ApyroM. 

2Kejie3KH b 3aKOHHHBUiHX pocT KyBiuHHax. Han6ojiee BaacHbie H3MeHeHHn yjibT- 
pacTpyicrypbi KacaiOTcn annapaTa ToJibA^cH: b ceKpeTopHbix KJieTKax oh yTpaTHJi npn- 
3HBKH aKTHBHOCTH. TaK, Ha 3TOH CTaAHH HaCTOTa BCTpenaeMOCTH TeJieA rOJIbA^KH H 6en- 
KOBbix ny3bipbKOB 3HanHTejibHo yMeHbniHJiacb (cm. TaOjiHAy). Hctohhhk 6ejiKOBbix ny- 
3bipbKOB — TpaHC-rojibA^KH peTHKynyM y OojibniHHCTBa TeneA TojibA^KH oTcyTCTByeT 
(Ta6n. Ill, a), a KorAa oh ecTb, to c hhm CBJi3aHbi tojibko OAHHOHHbie oKaHMJieHHbie ny- 
3bipbKH HJIH ny3bipbKOB HeT COBCeM. 

njioraocTb pacnpeAejieHHn MeM6paH 3HAonna3MaraHecKoro peTHKynyMa HecKOJib- 
ko yBejiHHHjiacb (cm. TaOjiHAy). nnoraocTb pacnpeAeneHHn MeM6paHHo-CBJi3aHHbix 
Ph6ocom, HanpoTHB, yMeHbniHJiacb. 3HAonna3MaTHnecKHH peTHKynyM no-npe)KHeMy 
npeACTaBneH rpaHynnpHbiMH AHCTepHaMH h arpaHynnpHbiMH TpyOoHKaMH, ho Tpy6ou- 
kh Tenepb npeo6naAaiOT HaA AHCTepHaMH (Ta6n. Ill, 6 ), 3a hx cueT yBenHHHnacb nnoT- 
HOCTb noBepxHocTH peTHKynnpHbix MeM6paH. IIepHnna3Ma co cnH3HCTbiM cnoeM Hcne3- 
na. IIonBHnacb BTopHHHan, 6onee TeMHan, ueM nepBHHHan, oOonouKa. 

aCeJie3KH OTKpbITbIX KyBUIHHOB. IIo CTpyKType 3HAOMeM6paHHOH CHCTeMbi ceKpe- 
TopHbie KneTKH )Kene30K AaBHo otkpmtmx KyBUIHHOB Mano OTnmaiOTCJi ot TaKOBbix 
KyBUIHHOB, 3aKOHHHBuiHx pocT. TaK, annapaT TonbAncH bo Bcex )Kene3Kax HeaKTHBHbiH. 
TeneA TonbA^cn noura TaK ace Mano h ohh hmciot TaKoe tkq CTpoeHHe. nnoraocTb pac- 
npeAeneHHn «6enKOBbix» ny3bipbKOB TaK ace HH3Ka (cm. TaOnHAy). Ha yAaneHHH ot 
TeneA TonbA^cn ny3bipbKH npaKrauecKH He BCTpeuaiOTcn. CTeneHb pa3BHran 3hao- 
nna3MaTHuecKoro peTHKynyMa HecKonbKO yMeHbinaeTcn no cpaBHeHHio c KyBinHHa- 
MH, HeAaBHO 3aKOHHHBUIHMH pOCT (CM. TaOnHAy). 3t0 npOHCXOAHT 3a CHeT COKpaiACHHH 
AHCTepHOHAHoro (rpaHynnpHoro) peTHKynyMa. TpyOuaTbiii arpaHynnpHbiH peTHKynyM 
pa3BHT AOBonbHO cnnbHO (Ta6n. IV). HacTO TpyOouKH o6pa3yiOT AOBonbHO npoTnaceH- 
Hbie KOHTaKTbi c nna3MaTHHecKOH MeM6paHOH. 

nonBnneTcn npo3pauHoe nepmina3MaTHHecKoe npocTpaHCTBO pa3nHHHOH, b OTAenb- 
hmx MecTax BepxHen nacra KneTOK 3HauHTenbHOH, uiHpHHbi c KnyOxaMH pbixno h na- 
pannenbHO pacnonoaceHHbix MeMOpaH. Kny6KH mojkho BHAeTb h Ha noBepxHocTH tkq - 
ne30K, OMMBaeMOH nniAeBapHTenbHOH ^cHAKOCTbio. TaM, rAe nepnnna3MaTHHecKoe 
npocTpaHCTBO y3Koe, oho MonceT 6bm> 3anonneHO tcmhmm roMoreHHbiM BemecT- 


1886 



bom (Ta6ji. IV), OTcyTCTByiomHM Ha npeAbmymnx CTaAHJix. B 6a3ajibHOH nojiOBHHe ceK¬ 
peTopHbix KJieTOK noHBJiaioTCH OAHHOHHtie KopoTKHe npoTyOepaHijbi o6ojiohkh KaK 
jioKajitHbie BtipocTM 6oJiee ojieKTpoHHO-miOTHOH, neM nepBHHHaa, btophhhoh o6ojioh- 
kh (Ta6ji. IV). 


OScyaetfeHMe 

Oahoh H3 xapaKTepHbix ocoOeHHOCTen nHmeBapHTejibHbix )Kejie30K hbjihctch Bapb- 
HpoBaHHe yjibTpacTpyKTypbi hx ceKpeTopHbix kjictok, hto He xapaKTepHO rjvl Apyrnx 
THnoB KJieTOK cocyAHcrax pacTeHHH. BapbHpoBaHHe KacaeTCJi, npeacAe Bcero, CTeneHH 
pa3BHTHH (aKTHBHocra) 3HAOMeM6paHHOH CHCTeMbi. Y. Heslop-Harrison (1975), Hccjie- 
^OBaBUiaa rHCTOXHMHHecKH nHmeBapHTejibHbie Hcejie3KH Nepenthes rafflesiana , Taotce 
oOHapyacHJia BapbHpoBaHHe coccahhx Hcejie30K, ho no hhtchchbhocth rHCTOXHMHne- 
ckoh peaKUHH Ha oAHy H3 THApoJia3 nnmeBapHTejibHOH )khakocth — KHCJiyio <f>oc<])a- 
Ta3y. npH 3tom OHa CHHTajia, hto )Kejie3KH, Aaiomne cnjibHyio peaKtmio, 3to He cth- 
MyJinpoBaHHbie Hcejie3KH (hto 3to 3HanHT, «He CTHMyjinpoBaHHbie», OHa He noJiCHHJia, 
bhahmo, He BbinycTHBuine rHApojia3bi b ^khakoctb), a cjia6yio — nacTHHHo CTHMyjiH- 
poBaHHbie. O/jHaKO 6ojiee KoppeKTHbiM 6biJio 6bi cnmaTb )Kejie3KH, Aaiomne cnjibHyio 
peaKAHK), aKTHBHbIMH B OTHOUieHHH CHHTe3a H CeKpeiJHH THApOJia3, a )KeJie3KH CO CJia- 
6oh peaKuneH — Majio aKTHBHbIMH, BeAb ceKperapoBaHHbie rHApojia3bi He Moryr Ha- 
KanjiHBaTbca Ha noBepxHocra )Kejie30K, OMbiBaeMbix ^khakocthio KyBuiHHOB, a nepe- 

XOAHT B 3Ty ^KHAKOCTb. O^Ha H3 B03M0)KHbIX npHHHH BapbHpOBaHHJI - IJHKJIHHHOCTb 

(JjyHKUHOHHpOBaHHH Hcejie30K. 

nojiyneHHbie yjibTpacTpyKTypHbie AaHHbie noKa3bmaiOT, hto, KaK h y Apyrnx nccjie- 
AOBaHHbix njiOTOHAHbix pacTeHHH, y Nepenthes khasiana cHHTe3 khcjimx THApoJia3 b 
IEK Ji0KajiH30BaH Ha MeM6paHHO-CBJi3aHHbix noJincoMax 3JieMeHTOB rpaHyjwpHoro 
3HAonjia3MaTHHecKoro peTHKyjiyMa, cnjibHo pa3BHToro b ceKpeTopHbix KJieTKax. Chhtc- 
3HpoBaHHbie mApoJia3bi nepexoA^T b ijhc -ijHCTepHbi Tejieij T ojiba^kh. BHyTpHKJieTOH- 
HbiH TpaHcnopT rHApojia3 ot TejieA TojibA^cn k noBepxHOCTH mrronjia3Mbi jxjin hx ceK- 
peUHH H3 KJieTOK npOHCXOAHT B OTHJieHJieMbIX TpaHC-rOJIbA^KH peTHKyJiyMOM OKaHM- 
jieHHbix ny3bipbKax h hx «rjiaAKHX» npoH3BOAHbix. CneuH(J)HKOH Nepenthes khasiana 
HBJUieTCJi to, hto CHHTe3 h ceKpemra (J)epMeHTOB npHyponeHbi k nepnoAy pocTa KyBuiH- 
HOB, KOTAa nOCJieAHHe HaXOAHTCH B 3aKpbITOM COCTOHHHH. B 3aKOHHHBUIHX POCT H OT- 
KpbiTbix KyBuiHHax cexpeAHH rHApojia3, bhahmo, npexpamaeTCH, a CHHTe3 noAAep)KHBa- 
eTca Ha HeBbicoKOM ypoBHe h BHOBb CHHTe3HpyeMbie KHCJibie rHApojia3bi He bhixoa^t 
b nojiocTb 3aKOHHHBinero pocT KyBuiHHa, a Hcnojib3yiOTCJi tojibko juw BbinojiHeHHJi jih- 
3ocomhoh 4>yHKUHH ceKpeTopHbix KJieTOK. B nojib3y onncaHHoro npeACTaBJieHHH o chh- 
Te3e h ceKpeAHH nHmeBapHTejibHbix (J)epMeHTOB CBHAeTejibCTByiOT CHJibHoe pa3BHrae 
AHCTepHOHAHoro rpaHyjiapHoro peTHKyjiyMa, noBbimeHHoe hhcjio Tejieu; ToJibA^cn, 
TpaHc-rojibA>KH peraKyjiyMa h b ocooGchhocth BbicoKaa iuiothoctb pacnpeAejieHra 6eji- 
kobmx (b tom HHCJie OKaHMjieHHbix) ny3bipbKOB b ceKpeTopHbix KJieTKax »cejie30K pacry- 
iahx KyBHiHHOB. Ha npeKpameHHe ceKpemm rHApojia3 nHmeBapHTejibHbiMH )Kejie3KaMH 
OTKpbITbIX KyBHiHHOB yKa3bIBaiOT COKpaiA^HHe KOJIHHeCTBa H H3MeHeHHe (J)OpMbI 3P, 
yMeHbineHHe iijiothocth pacnpeAejieHiw MeM6paHH0-CBJi3aHHbix nojincoM, yMeHbine- 
HHe nacTOTbi BCTpenaeMocra TpaHC-ToJibA)KH peTHKyjiyMa h npoAyimpyeMbix hm oKan- 
MjieHHbix ny3bipbKOB h pe3Koe (Ha nopwoK!) coKpameHHe o6mero HHCJia 6ejiKOBbix ny- 
3bipbKOB. B 3aKOHHHBUIHX pOCT H AaBHO OTKpbITbIX KyBUIHHaX TeJieiJ ToJIbA^CH, 
TpaHC-rojibA^KH peTHKyjiyMa h ny3bipbKOB ocTaeTca TaK ace Majio, KaK h b He ceKpeTop¬ 
Hbix KJieTKax Apyrnx pacTeHHH (BacHJibeB, MypaBHHK, 2002). 
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B mimeBapHTejibHbix )Kejie3Kax pacrymHX KyBiiiHHOB OAHOBpeMeHHO c chhtcsom 
rH^pojia3 npoHexoAHT oTJio^ceHHe nojiHcaxapHAHOH cjih3h b nepHnjia3MaTHHecKoe npo- 
CTpaHCTBO ceKpeTopHbix KJieTOK c noMombio xpynHbix «cjiH3eBbix» ny3bipbKOB. TeMn 
ceicpeijHH cjih3h He6oJibuioH, o neM CBHAeTejibCTByeT He6ojibuioe hhcjio cjiH3eBbix ny- 
3bipbKOB TojibA^KH. CjiH3eBOH cjioh xapaKTepeH TaoKe ajm kjictok nHmeBapHTejibHbix 
»cejie30K Pinguicula vulgaris (BacHJibeB, MypaBHHK, 1986). OAHaico b otjihhhc ot Pin- 
guicula , y KOTopoii cjiH3b h 4>epMeHTbi b nepHnjia3MaTHHecKOM npocTpaHCTBe aiacyMy- 
jiHpyiOTCH, y Nepenthes khasiana 3th BemecTBa b nepHnjia3Me Mo6HJibHbie. Ohh BbiMbi- 
BaiOTCH OTTy^a boaoh, KOTopaa nocTynaeT b )Kejie3KH H3 TpaxeanbHbix 3JieMeHTOB, Ha- 
XOAAIAHXCH B KOHTaKTe C »CeJie3KaMH. CjIH3b H 4>epMeHTbI npOXOAHT CKB03b o6ojiohkh 
ceKpeTopHbix KJieTOK b noJiocTb KyBuiHHa, b HCHAKOCTb. H3Becrao (Heslop-Harrison, 
1975), hto mmjeBapHTejibHafl hchakoctb KyBuiHHOB coAepacHT aobojibho mhoto nojinca- 
xapHAOB h HMeeT 6jiaroAapa 3TOMy KJieHKyio kohchctchijhk) (Goebel, 1891). Ilocjie 3a- 
BepuieHra pocTa KyBuiHHa CHHTe3 h ceKpemw cjih3h nocTeneHHo npexpamaiOTCJi, Ha 
hto yKa3biBaeT Hcne3HOBeHHe ny3bipbKOB b 3to Bpem. Bch cjih3b H3 cjiH3eBoro cjioh 
nepe3 nepBHHHyio o6oJiOHKy nepexoAHT b hchakoctb. Chhtc3 h ceKpemw cjih3h cmchh- 
IOTCH B HCeJie3KaX 3aKOHHHBUIHX pOCT KyBIHHHOB CHHTC30M H CeKpeiJHeH BeiAeCTB MaT- 
pHKca BTopHHHOH o6ojiohkh c npoTy6epaHijaMH. y Nepenthes khasiana mcctom aKKy- 
MyJIHAHH THApOJia3 MOHCeT 6bITb He CJIH3HCTBIH CJIOH H BTOpHHHaH 060 JI 0 HKa, KaK y 
Pinguicula , a noJiocTb 3JieMeHTOB 3HAonjia3MaTHHecKoro peraKyjiyMa. 

OcHOBHan 4>yHKAHH oTKpbiTbix KyBuiHHOB — nepeBapHBaHHe paHee BbiAejiHBineHCH 
nHmeBapHTejibHOH hchakoctbio nonaBiunx b KyBiHHH HaceKOMbix h H36npaTejibHoe no¬ 
rjiomeHHe paCTBOpHMbIX npOAyKTOB 3TOTO nepeBapHBaHHH. TaKHM o6pa30M, CHHTe3 h 
cexpeAHH khcjihx rHApojia3, c oahoh CTopoHbi, h norjiomeHHe npOAyKTOB nepeBapHBa- 
hhh HaceKOMbix, c ApyroH, pa3AejieHbi bo BpeMeHH. B KyBiHHHax b nepnoA ot 3aBepme- 
HHH pOCTa AO OTKpbIBaHHH npOHCXOAHT, BepOHTHO, nepeKJIIOHeHHe (jtyHKIJHH HCeJie30K 
c cexpeijHH Ha norjiomeHHe. 

KJieTOK nHmeBapHTejibHbix Hcejie30K 6ojibuiHHCTBa HCCJieAOBaHHbix njiOTOHA- 
Hbix pacTeHHH xapaKTepHo o6pa30BaHHe TaK Ha3biBaeMoro jia6npHHTa o6ojiohkh, 3Ha- 
HHTejibHo yBejiHHHBaiomero noraomaiomyK) noBepxHocTb njia3MaraHecKOH MeM6paHbi 
(BacHJibeB, MypaBHHK, 1986; Juniper et al., 1989). OAHaKO y Nepenthes khasiana Jia6n- 
pHHTa o6ojiohkh b ceKpeTopHbix KjieTKax He o6pa3yeTCH, a <f>opMHpyiOTCH TOJibKO peA- 
KHe h KopoTKHe npoTy6epaHm>i najibijeBHAHOH <f>opMbi. B KjieTKax ncejie30K Ha CTaAHH 
norjiomeHHH BHOBb o6pa3yeTCH nepmuia3MaTHHecKoe npocTpaHCTBO. OAHaxo b HeM co- 
AepncHTCH He cjiH3b, a KJiy6KH MeM6paH h TeMHoe roMoreHHoe BemecTBO. IIocjieAHee 
mohcho Ha6jiiOAaTb h b nepHitiia3MaTHHecKOM npocTpaHCTBe kjictok CTHMyjinpoBaHHbix 
nHmeBapHTejibHbix ncejie30K Drosophyllum lusitanicum (BacHJibeB, MypaBHHK, 2002). 
BepoHrao, 3th o6pa30BaHHH npeACTaBjwiOT co6oh HenojiHbie npoAyKTbi pa3pymeHHH 
HaceKOMbix, AH(|)(|)yHAHpyK)mHe nepe3 o6ojiOHKy H3 nHmeBapHTejibHOH hchakocth. 


3aKjiiOHeHHe 

Ha ocHOBaHHH nojiyneHHbix a^hhhx h hx hht epnp eTaijHH mohcho npeAJioacHTb cjie- 
Ayiomne cxeMbi <f>yHKimoHHpoBaHHJi ceKpeTopHbix kjictok nHmeBapHTejibHbix ncejie30K 
b pacTymux h OTKpbiTbix KyBinHHax (cm. pncyHOK). KaK bhaho, y Nepenthes khasiana 
CHHTe3 h ceKpeAHH khcjihx nmpojia3 (nepHbie KpyncKH) Hcejie3KaMH h BbmeJieHHe hmh 
boah b pacTymHH KyBuiHH (cm. pncyHOK, a ), a TaioKe norjiomeHHe npOAyKTOB pacna- 
Aa HaceKOMbix H3 nojiocra pacKpbiToro KyBuiHHa (cm. pncyHOK, 6) npoHexoAAT c no- 
Momfcio Tex )Ke MexaHH3MOB, KOTopwe 6biJiH AeTajibHo onncaHbi ajw ceKpeTopHbix Kjie- 
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CxeMa (j)yHKUHOHHpoBaHHH ceKpeTopHBix KJieTOK nmneBapHTejiBHbix >Kejie30K Nepenthes khasiana b pacTy- 
mHX (a) H flaBHO paCKpBITBIX ( 6 ) KyBIUHHaX. 

Ha cxeMe a oTpaaceHbi BHyrpHKneTOHHBiH TpaHcnopT h Be3HKyjwpHaH ceKpeuna khcjibix rHjipojia3 (nepHbie kp>okkh) b 
o6oJiOHKy h JiHTHHecKHe BaKyoJiH. Akthbhmh TpaHcnopT nepe3 njia3MaTHHecKyio MeMGpaHy hohob Bojiopojia c noMombio 
npoTOHHoro Hacoca h TpaHcnopT hohob xaopa Bbi3biBaiOT bmxoji Bojibi H3 CHMnJia3Mbi (uHTonjia3Mbi) kjictok »cejie30K b 
anonJia3My h, k&k cjiejicTBHe, Bbixoa pacTBopHMbix b Heft (J)epMeHTOB nepe3 KJieTOHHyio oGojiOHKy b noaocTb KyBiiiHHa, 
t. e. o6pa30BaHHe nameBapHTejibHOH hchakocth b KyBuiHHe. Ha cxeMe 6 OTpaaceHbi H3MeHeHH« 3H£OMeM6paHHoft cncTe- 
Mbi ceKpeTopHbix icneTOK (HCHe3HOBeHHe ceKpeTopHbix GejiKOBbix ny3bipbKOB h ap.) h nomomeHHe BOflHo-pacTBopHMbix 
npo/iyKTOB nepeBapHBaHHx HacexoMbix (6enbie Kpy>KKH) H3 nHmeBapHTeJibHoft jkhjikocth. Ha 3Toft 4>a3e nepeBapHBaHHe 
ocymecTBJifleTCH mejioHHbiMH rHjipojia3aMH (nepHbie KBaapaTbi), ceKpeTHpyeMbiMH 6aKTepiMMH. en — BaKyonb-jnraoco- 
Ma ,eo — BTopHHHaa oGojioHKa, 2 n — manKHft 6eJiKOBbift nyjbipeK, km — KJiyGKH MeMSpaH b nepHmia3MaTHHecKOM npo- 
CTpaHCTBe, ok — ocTaTKH KyTHKyjibi, on — oKaHMJieHHbiH nyjbipeK, nd — njia3MO^ecMbi, note — nHmeBapHTeJibHax 
xomKOCTb, nM — ruia3MaTHHecKaH MeMSpaHa, no — nepBHHHan oSojiOHKa, nmo — npoTySepaHeu oGojiohkh, c n — cjih- 
3eBOH ny3bipeK, cc — cjih3cboh cnoft, map — TpyGonKa arpaHyjwpHoro peTHKyjiyMa, mz — TeJibue ToJibipKH, mzp — 
TpaHC-fojibjpKH peTHKynyM, m n — TpaHcnopTHbie ny3bipbKH, ijzp — UHCTepHa rpaHyjwpHoro peraKyjiyMa. 


tok nHmeBapHTejibHbix >Kejie30K Drosophyllum lusitanicum (BacHJibeB, MypaBHHK, 
2002; Vassilyev, 2005). H3 ceKpeTopHbix KJieTOK nomomeHHbie npoAyKTbi pacna^a (6e- 
Jibie Kpy^KKH) no njia3MOAecMaM (cHMitiia3Me) nocTynaioT b jihct. 

no jiHTepaiypHbiM AaHHbiM (Higashi et al., 1993; An et al., 2002), y Nepenthes b ne- 
peBapnBaHHH ynacTByiOT HaxoAJmmecji oAHOBpeMeHHO b hchakocth KHCJibie THApoJia- 
3w, ceKpeTnpoBaHHbie nnmeBapHTejibHbiMH )Kejie3KaMH pacTymnx KyBinnHOB, h me- 
JiOHHbie rHApojia3bi (noKa3aHbi nepHbiMH KBa^paTaMH), cexperapyeMbie 6aKTepHJiMH, 
nocejnnomHMHCJi b hchakocth oTKpbirax KyBinnHOB. OAHaxo «pa6oTaiOT» rHApojia3bi 
Abohhoto nponcxoMCAeHna He OAHOBpeMeHHO, a nocjieAOBaTejibHO. 3to CBH3aHo c TeM, 
HTO pH HCHAKOCTH 3aKOHOMepHO MeHJieTCJI OT OnTHMaJIbHOTO AJIfl paCTHTeJIbHbIX 4>ep- 
MeHTOB ao onTHMajibHoro ajm OaKTepnajibHbix <f>epMeHTOB. 

BoAa — ochobhoh KOMnoHeHT nnmeBapHTejibHOH )khakocth — nocTynaeT b no- 
JiocTb KyBiiiHHa H3 KCHJieMbi nepe3 nnnjieBapHTejibHbie acejie3KH no rpaAneHTy KOHijeHT- 
pau;HH MHHepajibHbix hohob, b HacraocTH, b nHineBapHTejibHyio ^khakoctb nponcxo- 
Aht aKTHBHbin TpaHcnopT hohob Cl" h H + (Liittge, 1966; Higashi etal., 1993). Boao- 
poAHbiH Hacoc OTBeTCTBeH h 3a noAKHCJieHHe boam, co3AaioiAee onTHManbHbiH pH 
AJifl pa6oTbi HaxoAAiAHxca b Hen nHmeBapHTejibHbix 4>epMeHTOB acejie30K (An et al., 
2001 ). 
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KaK noica3MBaeT aHajno ony6jiHKOBaHHbix npe^CTaBneHHH o MexaHH3Max (fiyHKijHo- 
HHpoBaHHH nHmeBapHTejitHbix )Kejie30K y pa3Hbix HaceKOMOJiAHbix pacTeHHH (BacHjib- 
eB, MypaBHHK, 2002; Vassilyev, 2005, h /jp.), Nepenthes khasiana xapaKTepH3yeTca 
CBoeo6pa3HOH CTpaTerneH aflanTaijHH k iijiotoh^hocth. 3to CBoeo6pa3He coctoht b 
TOM, HTO CHHTC3 rHApOJia3, HX CeKpeiJHfl H BMAeJieHHe BOJJbl 5KeJie3KaMH npHyponeHH 
k pacTymeMy opraHy. OepMeHTH b cjih3cbom cnoe hjih jiaOHpHHTe o6ojiohkh He HaKan- 
jiHBaioTCH. CeKpeuHii (JjepMeHTOB h noraomeHHe npo^yKTOB nepeBapHBaHHH HaceKo- 
MMX pa3AeneHM bo BpeMeHH. 


Ejiaro^apHOCTH 

Bbipaflcaio 6jiaroAapHOCTb A. A. CTenaHOBOH, JI. E. MypaBHHK h H. K. KoTeeBog 
3a noMomb h coBeTbi. 
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SUMMARY 

The comparative ultrastructural analysis (including morphometric data) of the digestive gland sec¬ 
retory cells was made for growing, fully expanded and open for a long time pitchers. It was established 
that the gland cells vary in qualitative and quantitative characters of the endomembrane system invol¬ 
ved in the synthesis and secretion of digestive enzymes. The highest activity of the Golgi apparatus 
is confined to the glands of growing pitchers. The largest numbers of Golgi bodies (dictyosomes), 
trans-Golgi network units, and secretory protein and slime vesicles were observed during this period. 
At the other two stages the Golgi apparatus showed no structural characters of activity. The endoplas¬ 
mic reticulum was well developed at all stages, but the rough-surfaced reticulum was predominant only 
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at the first stage. The development of the slime layer in the periplasm was confined to this stage. It is 
concluded that the processes of synthesis and secretion of digestive enzymes, on one hand, and the pro¬ 
cesses of the absorption of the insect decomposition products, on the other, are divided in time. The first 
ones occur in the glands of the growing pitchers and the second ones take place in the open pitchers. 
There is a pause in the glands of pitchers shortly before their opening that is concerned with the chan¬ 
ge-over from secretion to absorption. Unlike other carnivorous plants studied so far, no accumulation of 
digestive enzymes within the slime layer and wall ingrowths of secretory cells occurs in Nepenthes kha- 
siana. The models of the digestive gland functioning at the sub-cellular level are substantiated for gro¬ 
wing and open pitchers. 
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MENITSKIA - HOBBIH PO# CEMEHCTBA LABIATAE 

T. V. KRESTOVSKAYA. MENITSKIA, A NEW GENUS OF THE LABIATAE FAMILY 

EoTaHHHecKMH HHCTHTyT hm. B. JI. KoMapoBa PAH, Oxzieji Tep6apHH 
197376 C.-neTep6ypr, yji. IIpo<i). IIonoBa, 2 
nocTynmia 29.05.2006 

C TeppHTopHH IlaKHCTaHa h CeB.-3an. Hh^hh ycTaHOBJieH hobbih mohothiihbih poq Menitskia (Kre- 
stovsk.) Krestovsk. PaHee 3 tot TancoH 6 bui onncaH HaMH b paHre MOHoranHoro no^po^a poaa Stachys L. 
B OTJiHHHe ot npeacTaBHTejien poaa Stachys , ero eqHHCTBeHHBiH bh^ — Menitskia tibetica (Vatke) Kre¬ 
stovsk. HMeeT TpexrpaHHBie apeMBi c yceneHHOH BepxyuiKOH, CHjqiHHe hbctkh, iimjioBHflHBie npnqBeTHHKn, 
BeHHHK, hhhchjm ry6a KOToporo paBHa BepxHew, c ocHOBaHHeM hhhchch ry6Bi jioqoHKOBHqHBiM, co cpeflHeH 
qOJieH, OTKJIOHeHHOH OT OCHOBaHHfl BHH3 nOfl IIpflMBIM >TJIOM H 60 K 0 BBIMH flOJWMH, paBHBIMH no flJIHHe 
cpeqHew qojie; «C-o6pa3Ho» corHyTBie, BBicTynaiomne Bnepeq H3-noq BepxHew ry6Bi, tbihhhkh, c onyrneH- 
hbimh nBiJiBHHKaMH, a Taioice jihctbh HeHBHo Tpex hjih roiTHJionacTHBie. J\nn poqa xapaKTepHa npHyponeH- 
hoctb k KpaiiHe 3acyuiJiHBBiM THnaM MecToo6nTaHHH b ropax Ha BBicoTax 4000 — 5300 m Haa yp. m. 

KjnoneBBie cjioBa: CHCTeMaTHKa, Stachys , Menitskia , Labiatae , hobbih poq, THMajian. 

B 2003 r. HaMH (KpecTOBCxaji, 2003) 6biJia ony6jiHKOBaHa CTaTbJi, nocBJimeHHaji 
CHCTeMaTHKe Stachys tibetica Vatke, npoH3pacTaiomero b ccb.-boct. rHHAyxyme, 
ioro-3an. KapaKopyMe, ceB.-3an. THMana^x h KauiMHpe. B 3 toh pa6oTe Ha3BaHHbiH bha 
6bui oraeceH k onHcaHHOMy HaMH noApoAy Menitskia Krestovsk. 3a npomeAinee nocne 
nyOjiHKariHH BpeMJi HaM yzjajiocb 6onee AeTajibHo H3ynHTb 3 tot bha, a Taioxe no3HaKO- 
MHTbca c ero THnoBHMH o6pa3itaMH, xpatwmHMHCH b Tep6apHH Kbio (K) h 3flHH6yp- 
ra (E). BbwcHHJiocb, hto Taxon BaacHbiH b CHCTeMaraxe ryOoitBerabix npH3Hax, xax 
CTpoeHHe HH^cHen ry6bi BeHHHKa, y S. tibetica OTJiHnaeTCJi ot Bcex Apyrax bhaob Sta¬ 
chys , a Taioxe npaxTHnecxH ot Bcex (3a HCKjnoneHHeM HexoTopwx) poaob noATpnObi La- 
miinae. Otjihhhc 3axjnoHaeTCJi b 0Trn6e cpeAHen aojih hhachch ry6bi ot ee ocHOBamiJi 
bhh 3 noA np^MbiM ymoM, npn 3 tom ee ocHOBaHHe oxa3biBaeTC)i jioaohkobhaho cjioaceH- 
hhm. y Bcex Apyrnx poaob noATpnObi, BKjnonaji Stachys , otth 6 hhhchch ry6bi ot Bepx- 
Hen cocTaBJDieT npHMepHO ot 45 ao 90 rpaAycoB, hjih HeMHoro 6ojibuie (a He 180 rpa- 
AycoB (penb HAeT o cpeAHen AOJie) xax S. tibetica ); HCKjnoneHHe cocTaBjnnoT poA Ga- 
leobdolon Adans., y KOToporo cpeAHini aojih HecxoJibKO OTKJioHeHa bhh 3, a Taioxe 
HexoTopbie BHAbi poAa Galeopsis. OcHOBaHHe hh^khch ry6bi y OoJibuiHHCTBa poaob, 
BKjnoHaa Stachys , njiocxoe, a y Galeopsis L. hmciotch ano(j)H3bi (BbinyKJiHHbi b bhac 
poacxoB). B OTJiHHHe ot Apyrnx bhaob Stachys , y S. tibetica OoxoBbie aojih hh^khch ry6bi 
paBHbi no AJiHHe cpeAHen AOJie (a He MeHbrne ee), a hhhciuw ry6a paBHa no AAHHe Bepx- 
Hen (a He npeBbimaeT ee). KpoMe Toro, S. tibetica oOjiaAaeT eme AejibiM KOMnjiexcoM ot- 
JIHHHH no CpaBHeHHK) C OCTaJIbHbIMH BHAaMH 3TOTO pOAa. FjiaBHblMH H3 HHX ABJIfllOTCJi: 
TpexrpaHHbie 3peMbi c yceneHHOH BepxyimcoH, chahhhc abctkh, nmjiOBHAHbie npmtBeT- 
hhkh, «C-o6pa3HO» corayTbie, BbicTynaiontHe BnepeA H3-noA BepxHen ry6bi tbihhhkh, 
paBHbie hjih cjierxa npeBOCXOAAiAHe ee no AJiHHe, c nbuibHHKaMH onymeHHbiMH, a Taioxe 
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jjjicTbJi HejiBHo Tpex hjih mmuionacTHbie. Y Bcex ocTanbHbix bhaob Stachys 3peMM npo- 
^oJiroBaTbie, mapoBHAHbie hjih HejiBCTBeHHO-TpexrpaHHbie, c TynoBarofl hjih njiaBHO 
cicoiiieHHOH BepxyuiKOH; abctkh noJiycHAAHHe hjih Ha ijBeTOHO)KKax; npnijBeTHHKH He 
xiihJ iOBH^Hbie; tmhhhkh npjiMbie h pacnoJiaraiOTca no# BepxHen ry6on, He BMCTynaa 
BiiepeA, a ecjiH h H3rH6aiOTCJi, to jihuib nocjie OTijBeTaH hji, h He BnepeA, a b6ok, He npe- 
BbimaH Kpan BepxHen ry6bi; nbuibHHKH rojibie; jihctbh ijejibHbie c ropoAnaTMM, boji- 
hhctmm, nHJibnaTbiM hjih 3y6naTMM xpaeM, ho HHKor^a He jionacTHbie. OcHOBbiBaacb Ha 
pe 3 yJibTaTax cpaBHHTejibHoro aHajiH3a npH3HaKOB poaob noATpH6bi Lamiinae (Kpe- 
cTOBCKaa, 2003), a Taotce hobmx AaHHbix no Mop<f>ojiorHH S. tibetica, mm npHuuiH k bm- 
bo Ay, hto 3tot bha cjieAyeT paccMaTpHBaTb b cocTaBe HOBoro, ycTaHaBJiHBaeMoro 3Aecb 
po jx& Menitskia. B cbh3h c TeM hto npn 6ojiee AeTajibHOM H3yneHHH S. tibetica hbmh 6m- 
jxh BMHBJieHM AonojiHHTejibHbie npH3HaKH, npHBOAHM nojiHoe onncaHHe poAa Ha jiaTHH- 
CKOM H pyCCKOM H3bIKaX. 

Genus Menitskia (Krestovsk.) Krestovsk. comb, et stat. nov. — Stachys L. sub¬ 
gen. Menitskia Krestovsk., 2003, Eot. acypH. 88,2 : 95. — Calyx tubuloso-campanulatus, 
dentibus lanceolato-subulatis tubo brevioribus. Corolla bilabiata, rosea vel alba, tubo ex- 
serto, intus annulato. Labium inferius superiori aequilongum, basi carinatum, lobo medio 
sub angulo recto deflexo, lobis lateralibus medio aequalibus. Stamina longa, «C-formes» 
curvatam antrorsum prominentes. Antherae parce pubescentes. Nuculae (eremi) triquet- 
rae apice truncatae. Perennis foliis ovato-lanceolatis, parce tri-vel quinquelobatis. Indu¬ 
mentum simplex (non stellatum). Verticillastri 2—4(6)-flori, remoti. Bracteae subulatae. 
Flores sessiles. 

Typus: Menitskia tibetica (Vatke) Krestovsk. (=Stachys tibetica Vatke, 1872, Bot. 
Zeit. 33 : 447). 

Genus monotypicum. 

EAHHCTBeHHMH bha 3TOTO poAa — M. tibetica , pacnpocTpaHeH b Ccb.-Boct. THHAy- 
Kyme, K)ro-3an. KapaxopyMe, CeB-3an. TuMajianx h KamMHpe. 

MHorojieTHHe TpaBM c kopotkhm, npocTMM (He BeTBHCTMM) onymeHHeM Bcero pac- 
TeHiia, co CTe6jiHMH, oApeBecHeBaiomHMH b hh^khch nacra h BeTBjmjHMHCJi ot ocHOBa- 
hhh. JIhctbh npoAOJiroBaTbie hjih jmijeBHAHO-JiaHijeTHbie, ot ijejibHOKpaHHbix ao xpyn- 
HoropoAHaTbix h Tpex-mmuionacTHbix, c OTTjmyTbiM ocHOBaHHeM, HH36eraiomHM Ha 
kopotkhh uepeuioK, c o6eHx CTopoH 3ejieHbie, kopotko npH^caTOonymeHHbie, c hh)k- 
HeH CTOpOHM C MHOTOHHCJieHHblMH OKpyTJIMMH )KeJie3KaMH. IlapiJHaJIbHbie COIJBeTHJI 
(«MyTOBKH») 2—4(6)-ijBeTKOBbie, paccTaBJieHHbie. lip habcthhkh niHJioBHAHbie, paB- 
Hbie 1/2—1/3 ajihhm nameuKH. Hameuxa Tpy6naT0-K0Ji0K0JibHaTaH, 6ojiee-MeHee rycTo 
kopotko onymeHHaa, c OKpyrjibiMH )Kejie3KaMH; c npuMMMH, iuhjiobhaho 3aocTpeHHM- 

MH 3y6uaMH, paBHbIMH 1/2-1/3 AIMHbl HameHKH. BeHHHK P030BMH HJIH 6eJIbIH, KOpOT- 

ko onymeHHMH, c npjiMOH Tpy6xoH, BMCTaBJunomeHCJi H3 namenKH, BHyTpn c nonepen- 
HHM KOJibijoM bojiockob, c BepxHen ry6on y3KOH, cjienca BorayTOH hjih nonra miocKOH, 
itejibHOH hjih cjienca pa3ABoeHHOH Ha Bepxymxe; mDKHefi, paBHofi no AAHHe BepxHen 
ry6e hjih He3HaHHTejibHo MeHbme ee, TpexjionacraoH, c ocHOBaHHeM jioaohkobhahmm, 
co cpe^HeH AOJiefi Ha Bepxyimce cjienca BbieMnaTOH, otkjiohchhoh ot ocHOBaHira bhh3 
noA np^MbiM yrjioM, 6okobmmh aojmmh BnojiHe pa3BHTMMH, npoAOJiroBaTo-3JiJiHncoH- 
AajibHMMH, paBHMMH no AAHHe cpeAHen ry6e. Tmhhhkh AAHHHbie, «C-o6pa3Ho» coray- 
Tbie, BbicTynaiomHe BnepeA H3-noA BepxHen ry6bi, co cjia6oonymeHHMMH nbuibHHKa- 
mh. 3peMM TpexrpaHHbie, Ha BepxyniKe yceneHHbie. 

Tnn: Menitskia tibetica (Vatke) Krestovsk. 

MoHOTHnHMH poA- 

Poa Ha3BaH b naMJiTb HCCJieAOBaTejia (fmopbi KaBKa3a K). JI. MeHHijKoro. 
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Genus in memoriam florae Caucasi investigatoris cl. Ju. Menitskii nominatur. 

Poa Menitskia HanGonee 6jih30k k poAy Stachys , BMecTe c TeM 3tot poA HMeeT npu- 
3HaKH poAa Lamium (onymeHHbie nbuibHHXH). no BHenmeMy o6jiHKy 3to pacTeHHe bbi- 
rjwAHT BecbMa CBoeo6pa3Ho h xoporno OTJiHHaeTCJi ot BbimeyKa3aHHbix poaob nponop- 
IJHJIMH BeHHHKa, C paBHbIMH no AJIHHe ry6aMH H CHJIbHO OTXJIOHeHHOH BHH3 CpeAHeH AO- 
jien HEDKHeH ry6bi, a Tax)xe BbiCTynaiomHMH BnepeA TbiHHHxaMH. 

Menitskia tibetica (Vatke) Krestovsk. comb. nov. — Stachys tibetica Vatke, 1872, 
Bot. Zeit. 33 : 447; Hook. f., 1885, FI. Brit. Ind. 4 : 676; Blatter, 1928, Beaut. FI. Kash¬ 
mir, 2 : 132; Kitamura, 1964, PI. West Pakist. a. Afghan. : 331; Hedge, 1990, in FI. Pa- 
kist. 192 : 187; Li H.-w. 1985, in FI. Xizang. 5 : 170; KpecTOBex., 2003, Bot. acypH. 88, 
2:95. 

OnucaH H3 CeB.-3an. Hhahh («in Tibetia occidentalis regione temperata, alt. 10— 
14000', [1847—1848], coll. T. Thomson»). Typus: «Herb. Ind. Or. Hook. fil. and 
Thomson. Hab. Tibet Occ. Reg. temp., alt. 10—14000', 24 IX [18]48, coll. T. T[hom- 
son]»; holotypus — K!, isotypus — E! 

Ha me6miCTbix, raneHHbix hjih cyxux necnaHbix CKJioHax, cpeAH BanyHOB b cyxux 
ymejibax, Ha BbicoTe 2500—5300 m HaA yp. m. 

PacnpocTpaHeHHe: Ccb.-Boct. IlaKHCTaH (THHAyKyin), CeB.-3an. Hh am (Kapaxo- 
pyM, KauiMHp, JIaAax, CeB.-3an. THMajian). 

Bonee AeTanbHbie xoMMeHTapHH, xacaiomnecH pacnpocrpaHeHHji 3 toto BHAa h ero 
3xojiorHH, 6biJiH npHBeAeHbi HaMH b npeAbiAymeH CTaTbe (KpecTOBCxaa, 2003). Otmc- 
THM TOJIbXO, HTO 3TO BblCOXOTOpHOe paCTeHHe npOH3paCTaeT B MeCTOo6HTaHHHX C OHeHb 
ManbiM yBJiaacHeHHeM h hbjihctch AOCTaTOHHo o6biHHbiM jynn 3thx MecT. 


EjiaroAapHOCTH 

Abtop Bbipa^caeT cboio HexpeHHioK) npH3HaTejibH0CTb CBoeMy HaynHOMy xoHcyjib- 
TaHTy HJi.-xopp. PAH P. B. KaMenHHy 3a u;eHHbie cobctm h 3aMeuaHHH, CAenaHHbie npn 
noAroTOBxe CTaTbH. 


CnHCOK AHTEPATYPbl 

Kpecmoecmn T. B. Hobbih no^poa po,aa Stachys (.Lamiaceae) II Bot. acypH. 2003. T. 88. JVs 2. 
C. 94-97. 


SUMMARY 

The new monotypic genus Menitskia is established. Its main differences from Stachys species 
and other closely related genera of Lamiinae are given (sessile flowers, subulate bracts, corolla with 
posterior lip equal to anterior lip, its middle lobe turned down at right angles to the base and equal 
to lateral lobes, with the base like small boat; long curved «C-shaped» stamens projecting forward 
from the upper lip, slightly hairy anthers, triquetrous, apically truncate erems and indistinctly 3—5-lo- 
bed leaves). The description of Menitskia is supplemented. Data on its ecology and distribution are pre¬ 
sented. 
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© r. H. POflHOHeHKO 

O CAMOCTOflTEJIbHOCTH POM SCLEROSIPHON (IRIDACEAE) 1 

G. I. RODIONENKO. 

ON THE INDEPENDENCE OF THE GENUS SCLEROSIPHON ( IRIDACEAE) 

EOTaHHHeCKHH HHCTHTyT HM. B. Jl. KoMapOBa PAH, EOTaHHHeCKMH caa 
197376 C.-IIeTep6ypr, yji. npo<J>. IIonoBa, 2 
IIocTynHJia 09.03.2006 

06ocHOBHBaeTC5i HeoExoflHMocTi. npM3HaHH5i po^a Sclerosiphon Nevski. YTOHHJieTCfl bh^oboh cocTaB 
pofla. 

KjiKDHeBbie cJiOBa: Iris, Sclerosiphon, Cryptobasis , Iridaceae. 

C. A. HeBCKHH (1937), nccjieAyfl (Jmopy KyrmaHra, BbmejiHJi 2 hobbix poAa, npn- 
HaAJie^camHX ceM. Iridaceae : poA Cryptobasis Nevski h poA Sclerosiphon Nevski. Ksltk- 
AOMy H3 BBiAejieHHBix poaob hm 6buia AaHa oneHb Kpancafl xapaKTepHcraica. Tnno- 
bbim bhaom poAa Sclerosiphon hbjwctch S. songaricum (Schrenk) Nevski = Iris songari- 
ca Schrenk. K co^cajieHHio, 06 a ynoMflHyrbix poAa He 6bijih npH3HaHBi hh b CHCTeMe 
T. H. PoAHOHeHKO (1961), hh b CHCTeMe B. Mathew (1990). E. B. MaBpoAHeB h 
K). E. AneKceeB (2003) BOCCTaHOBHJiH poA Cryptobasis , AaB AOCTaTOHHO oGninpHyio xa- 
paKTepncTHKy ero 6HOMop(|)OJiorHHecKHX oco6eHHocTeH. Ebijio 6bi nojie3HBiM Aonoji- 
HHTB HX XapaKTepHCTHKy Ha6jHOAeHHeM, CACJiaHHBIM C. C. HkOHHHKOBBIM, KOTOpBIH, 
pa6oTan Ha IlaMHpcKOH GHonornnecKOH eraHijHH, otkpbiji cnoco6 pacnpocTpaHeHHfl ce- 
M5iH y BHAa 3Toro TaxcoHa — C. tenuifolia. 3tot cnoco6 oica3ajiC5i yHHKajiBHBiM cpeAH 
bhaob poAa Iris (s. 1.). B CHJiy nonra nojiHOH peAyKijHH ijBeTOHOca kopo6ohkh C. te¬ 
nuifolia 0Ka3BiBaK)TC)i norpy^ceHHBiMH b «my6Ky» H3 oTMepninx, ho coxpaHfliomHxai 
npn KopHeBHmax ocTaTKOB jihctobbix BJiarajinm. HtoGbi 3pejiBie ceMeHa He 3acTpeBanH 
b «my6Ke», b npoijecce npHcnoco6HTejiBHOH 3bojik>ahh ctchkh Kopo6oneK o6pejin cno- 
co6hoctb npn pa3pbiBe 3HeprHHH0 KaTanyjiBTHpoBaTB ceMeHa. 

IIpH cpaBHeHHH poAa Sclerosiphon c poaom Cryptobasis Hcbckhh (1937) ccbuiaeTCfl 
jiHHiB Ha 1 npH3Haic: Ha 6ojiee xopoTKyio h ^cecTKyio b ocHOBaHHH Tpy6xy OKOJioijBeraH- 
xa, CBOHCTBeHHyK) poAy Sclerosiphon. npn nccjieAOBaHHH CTpyKTypHBix h GnojiorH- 
necKHX oco6eHHOCTeH ranoBoro BHAa 3Toro poAa — S. songaricum — cocpeAOTOHHJi 
BHHMaHHe Ha npH3HaKax, KOTopBie mohih AaTB eMy npeHMymecTBa npn BereTaijHH b cy- 
poBBix ycnoBHHX cyxHX CTenen h nycTBiHB. 

Han6ojiee y#3BHMBiM b )kh3hh MHorojieTHHKa, oGnraiomero b hoao6hbix ycjiOBHflx, 
HBjiHeTCH caMBiH paHHHH nepnoA ero pa3BHTHH, KorAa 3aKJiaABiBaeTCH nepBbifl jihct, 3a- 
naTOK KopHeBHma h nepBBiH eme BecBMa cjia6bm KopeHb. JIk>6oh cyxoBeii Mo^ceT Jienco 
nory6HTb Taxon npopocTOK. HtoGbi ycxopHTb TeMn nepeAanH nHTaTejibHbix BemecTB H3 
ceMeHH k 3anaTKy xopHeBHma, b npoijecce 3bojik>ahh bo3hhk ran npopocraa c KopoT- 
khm cbh3hhkom (cm. pHcyHOK, a, 6). IIpenapHpyfl npopocTKH S. songaricum b pa3Hbix 
(J>a3ax hx pa3BHTHH, MHe yAanocb o6Hapy)KHTb (Poahohchko, 1961), hto b npouecce 
3BOJHOAHH y hhx Bbipa6oTajiacb coBepmeHHO HHaa KOHCTpyKijHfl cocyAHCToro nynica 
(cm. pncyHOK, e). CocyAHCTbin nynoK pacnancfl Ha 6 caMocTOATejibHbix cocyAOB, npo- 
HH3biBaiomHX cTeHKH jiHryjibi h npHAaiomnx eft noBbinieHHyio ycTOHHHBOCTb b 6opb6e 
3a BbMCHBaHHe b T5DKejibix ycjiOBHax BereTaijHH. 


1 CTaTbJi nocBJimaeTCH cbctjioh naMHTH TanaHTJiHBoro reorpa(J)a h 6oTaHHKa-nyTeuiecTBeHHHKa 
C. C. PtKOHHHKOBa. B Hauiy nocjie^HK)K) c hhm BCTpeny oh HacTOHHHBo npocHJi mchh ycKopHTL 3aBepuie- 
HHe pa6oTH Hafl po^oM Sclerosiphon Nevski. 
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npopocTKH Iris imbricata Lindl. (a); Xyrodion spurium (L.) Fourr. (5); Sclerosiphon songaricum (<?). 

MacniTaGHan jiHHeHKa — 1 cm. 


AHajiorHHHtiH ran npopocTKa 6 bdi TaKHce o6HapyaceH y Iris bungei Maxim, n I. ven- 
tricosa Pall. 3tot npn3HaK, hccomhchho, HMeeT BaacHoe TaKCOHOMHHecKoe 3HaneHHe n 
flaeT ocHOBaHne oraecra ara bhabi k poAy Sclerosiphon. 

JIhctbh B3pocnBix pacTeHHH Kax y bhaob po^a Cryptobasis , Tax n y bhaob poAa Scle¬ 
rosiphon, BBinOJIHJHOT flOnOJIHHTejIBHO K (|)OTOCHHTe3y 3amHTHyiO 4>yHKIJiHK). K KOHIjy 
BereTaniHH jihctobbic njiacraHKH o6jiaMBiBaioTCH Ha oahom ypoBHe, co3AaBa5i Bnenarae- 
HHe, HTO OHH o6ipBI3eHBI MCBaHHBIMH MCHBOTHBIMH. Ho 3TO He TaK. OHH o6jiaMBIBaK)TCH 
caMH, ocTaBJiHH npH KopHeBHmax nyHKH bojiokhhctbix BJiarajinm, oGjiaAatoiimx oco6oh 
npOHHOCTBK). C TOAaMH H3 HHX <|)OpMHpyK)TC)I MOIAHBie «Hiy6KH», KOTOpBie HaAe)KHO 
npHKpBiBaiOT y KopoTKocTe6ejiBHBix bhaob po^a Cryptobasis hh3ko pacnojioaceHHBie 3a- 
BJI3H. y BHAOB po^a Sclerosiphon, HMeiOmHX AOCTBTOHHO BBICOKHe UiBeTOHOCBI, 4>yHK- 
u;hk) 3amnTBi 3aBH3H BBinojiH^ioT 6paKTeH. HanGojiBrnero coBepmeHCTBa ohh aocthhih 
y S. ventricosum (Pall.) Rodionenko, o6pera b AonojiHeHHe k npoAOJiBHOH eme h none- 
peHHyio ceTB mchjiok — npH3HaK, oTMeneHHBiH eme W. R. Dykes (1913). 

BonoKHa OTMepnmx BJiarajinm jihctbcb S. songaricum noMHMo npoHHocra odjia^a- 
k)t eme h aHracenraHecKHMH CBOHCTBaMH (IIpHXHH, HeBpeHHAH, 1970). 3ra KanecTBa, 
k coacajieHHK), npHBJieKJiH BHHMaHHe nejiOBeKa, cjieACTBHeM Hero CTano MaccoBoe yHHH- 
To^ceHHe HpHAeTyMOB c ijejiBio 3aroTOBJieHH*i <|)H6pBi mm meTOHHoro npoH3BOACTBa. 
A CBipBH 6bijio npeflocTaTOHHo. 06man miomaAt HpHAeTyMOB S. songaricum b oGcjieAO- 
BaHHBix M. H. IIpHXHHBiM h C. X. HeBpeHHAH paHOHax Y36eKHCTaHa h lO^KHoro Ka3ax- 
CTaHa cocTaBJiHJia 253 277 ra. IIpoh3boactbo <|)H6pBi ocymecTBjnuiocB b hihpokhx Mac- 
niTaOax, a caMa 3aroTOBKa cBipBfl 6Buia CB)i3aHa c nonHBiM yHHHToaceHHeM pacTeHHH 
S. songaricum. K co^cajieHHio, MHe HeH3BecraBi oKOHnaTejiBHBie pe3yjiBTaTBi 3toh Bap- 
BapcKOH onepauiHH. XoneToi HafleflTBCfl, hto OHa He HaHecna HeBOcnojiHHMBiH ymep6 
npexpacHBiM npnpoAHBiM 3apocjMM 3Toro BHAa. 

BBicoxaH 3acyxoycTOHHHBOCTB S. songaricum o6i>5icHfleTC5i, KpoMe CKa3aHHoro bbi- 
me, eme h TeM, hto ero KopHH npoHHKaiOT b rnyOoKHe cjioh noHBBi, aoxoa* na necna- 
hbix rpyHTax ao niyOHHBi 80—100 cm. 

Bee moh nonBiTKH, a Taicace nonBiTKH B. Mathew (1990) npoBecra HaGmoAeHHH 3 a 
>kh3hbk) S. songaricum b ycnoBHHX KyjiBTypBi OKa3anHCB OecnjioAHBiMH. Ero KopHeBH- 
ma, nepeHeceHHBie b ycjiOBHH BJiamioro KJiHMaTa, bcakhh pa3 th6jih nepe3 hcckojibko 
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HefleJit. He onpaBAan ce6fl h ccmchhoh cnoco6 pa3MHoaceHHH. Pa6oTan c 3 thm bhaom, 
# CMOr yCTaHOBHTB TOJIBKO OC 06 eHHOCTH ero CaMBIX paHHHX 4>a3 pa3BHTHH. 

npouecc npopacTaHHH ceMHH H3 oahoh xopo6onxH HeoAHOBpeMeHHBiH. Bcxoabi no- 
abjhuotc x nocTeneHHo b TeneHHe 5—7 JieT. 3aMeny, hto noAo6Hoe cbohctbo BecBMa no- 
jie 3 HO b cypoBBix ycnoBHHX nycTBiHH, Tax xax bcchbi, 6jiaronpHHTHBie ajix npopacraHHA 

CeMHH H pa3BHTHH BCXOflOB, TaM AOBOJIBHO pe^XH. 

^onojiHHTB flaHHBie o S. songaricum mohcho eme oahhm <|)axTOM. Oh coctoht 
b tom, hto npe^npHHHToe no Harnen HHHimaTHBe, ho noxa eme He 3aBepmeHHoe nccjie- 
^oBaHHe T. H. KpaBijOBOH noxa3ajio, hto b CTpyxTypHBix ocoGchhoctax ccmchhoh xo- 
^cypBi S. songaricum npocneacHBaeTCH reHeTHHecxaa cbh3b Me)XAy 3 thm bhaom h BHAa- 
mh poaob Ophioiris h Xyridion. 

Pa6oTaa HaA BOCCTaHOBJieHHeM 3a6xiTBix poaob h onncaHHeM hobbix, othochehhxch 
k ceM. Iridaceae , x pyxoBOACTByiocB nojioaceHHeM, xoTopoe 6 bijio BBiABHHyro HaniHM 
BBiflaiomuMCfl 6oTaHHxoM B. JI. KoMapoBBiM eme b 1934 r. (KoMapoB, 1934). CyTB ero 
B TOM, HTO BBmeJWeMBie pOABI AOJIHCHBI 6BITB CBOeo6pa3HBIM naMHTHHXOM 3BOJIIOUHOH- 
Horo npouecca, yace 3axoHHeHHoro b rjiaBHBix cbohx nepTax. HanuiAHBiM npHMepoM 
3 Toro nojioaceHHH MoaceT cjiyacHTB poA Sclerosiphon. 

Sclerosiphon Nevski, 1937, Tp. Eot. hhct. AH CCCP, cep. 1,4 : 331 emend. Rodio- 
nenko. 

MHoroneTHee TpaBflHHCToe pacTeHHe. KopHeBHme o6pa3yeT HJiOTHBie AepHOBH- 
hbi. OcHOBaHHe CTedjieii h jihctbcb oxyTaHO BOJioxHaMH Bjiarannm OTMepninx jihctb- 
eB. JIhctbh acecTXHe, jiHHeHHBie 25— 40(60) cm jsji ., 3— 6 mm ninp. U,bctohocbi 30 — 
60 cm aji., y S. bungei 15— 30 cm. U,bctohoc CTpejixoBHAHBiH (S. ventricosum h S. bun- 
gei ) hjih BeTBHmHHCH ( S. songaricum). U,bctxh 6e3 6opoAKH h rpe6HeBHAHoro BBiCTyna 
Ha aojwx oxojiouiBeTHHxa. Kopo6onxH npoAOJiroBaTBie, ipexcTBopnaTBie. CeMeHa xo- 
poTxo AHJiHHApHHecxHe, HHorAa xy6apeBHAHBie, 6e3 npHAaTxa. 

Typus: S. songaricum (Schrenk) Nevski (=Iris songarica Schrenk). 

Ot Bcex bhaob poAa Iris (s. 1.) OTjiHHaeToi npopocTxoM, HMeiomHM 6 cocyAHCTBix 
nynxoB. Ot poAa Cryptobasis OTJiHHaeTca HepeAyuiHpoBaHHBiM abctohocom h xopoTxon 
Tpy6xofi oxojiOABeTHHxa. 

Sclerosiphon songaricum (Schrenk) Nevski, 1937, Tp. Eot. hhct. AH CCCP, cep. 1, 
4 : 331.— Iris songarica Schrenk, 1841,inFisch. etC. A. Mey.,Enum. Pl.Nov. 1 : 3. 

Sclerosiphon ventricosum (Pall.) Rodionenko comb. nov. — Iris ventricosa Pall., 
1776, Reise Russ. Reichs 3 : 320, 712. 

Sclerosiphon bungei (Maxim.) Rodionenko comb. nov. — Iris bungei Maxim., 
1880, Bull. Acad. Sci. Petersb. 26 : 509. 
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SUMMARY 


The necessity to distinguish the genus Sclerosiphon Nevski is substantiated. The species composi¬ 
tion of the genus is revised. 
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OnncbiBaeTCH hobbih pou Alasia, npeucTaBJiHKnuHH co6oh tbihhhohhbic coubcthh, accouHHpyKnuHecx 
c jihctbhmh poua Trochodendroides (ceM. Cercidiphyllaceae ) H3 no3UHeMejioBbix h naneoreHOBbix OTJioxce- 
hhh CeBepHoro nojiymapHH. A^h o63op Bcex npeuiuecTByKnunx HaxouoK 3 thx coubcthh h npoBeueH aHa- 
JIH3 MOp(J)OJTOrHHeCKHX £H(j)(j)epeHUHaJIbHI>IX npH3HaKOB, Ha OCHOBe KOTOpbIX MOXCHO pa3JIHHaTb OT^eJTBHble 
bhubi. B cocTaB pofla bkjuohcho 3 BH,zja, onHCaHHbie paHee KaK noderH xbohhbix: Alasia jacutensis , A. co~ 
nophylla w A. pojarkovae. 

KjnoneBbie cjiOBa: MyxccKHe coubcthh Alasia , po j\ Trochodendroides , ceM. Cercidiphyllaceae , ch- 

CTeMaTHKa, MOp(J)OJIOrHHeCKafl H3MCHHHBOCTB, 6HOJIOrHH OnblJieHHH. 

Poa Trochodendroides Berry BnepBbie noflBJifleTCfl b KOHije ajii>6a (CaMBiJiHHa, 1960; 
Bell, 1956). Ero jihctba c najitnaTtiM 6poxhaoapomhbim >KHJiKOBaHHeM h ijejiBHBiM, 
ropoAHaTtiM hjih 3y6naTBiM KpaeM cocTaBJiaiOT 3HaHHTejiBHyio aojiio HaxoAOK b hcko- 
naeMBix (Jmopax CnGHpcRO-KaHaACROH najieo(J)HToreorpa(J)HHecKOH o6jiacra b BepxHeM 
Meny h naneoreHe, OTKy^a 6bijio onncaHO hcckojibko agcatkob pa3JiHHHBix bhaob (Ber¬ 
ry, 1922; EyAamteB, 1968, 1983; HjiBHHCKan, 1974b; Christophel, 1976; TepMaH, JIe6e- 
AeB, 1991; OHjnmnoBa, A6paMOBa, 1993; TonoBHeBa, 1991, 1994). IIpeAnojiaraeTCH, 

HTO 3TH AepeBBH 6 bIJIH OAHHM H3 AOMHHHpyiOIAHX 3JieMeHTOB AOJIHHHOH paCTHTCJIBHO- 
cth Toro BpeMeHH (ronoBHeBa, 1991). B TeneHHe 6ojiee neM ctojicthch hctophh H3yne- 
hh x 3Toro poAa B3rji^ABi Ha ero npHpoAy h CHCTeMaraKy 6 bijih ohchb pa3HBiMH. Hckoto- 
pBie aBTopBi paccMaTpHBanH nacTB MoptJjoranoB b cocTaBe Apyrnx poaob, b HacraocTH 
Cocculus , Tetracentron , Cercidiphyllum , Menispermites , Populus , Paliurus , Zizyphus , 
Macclintockia, Grewia (Heer, 1876; HjiBHHCKan, 1974a, 6, b; Chandrasekharam, 1974; 
Tanai, 1981; TepMaH, IIJeneTOB, 1997). IIoapo6hbih o63op HOMeHKjiaTypHBix pa3pa- 
6 otok, KacaiomHXCfl poAa Trochodendroides , npHBeAeH b pa6oTe JI. K). EyAaHijeBa h 
E. P. MoxoBa (1986). 

HAea o cbh3h 3thx jihctbcb c coBpeMeHHBiM poAOM Cercidiphyllum BnepBBie 6BiJia 
BBiABHHyTa R. W. Brown (1939). Ha ocHOBaHHH 3Toro oh npHinen k BBiBOAy o npHHaA- 
jiokhocth k OAHOMy pacTeHHio cepuHAH(|)HJiJionoAo6HBix JiHCTBeB Trochodendroides h 

KHCTeBHAHBIX COnJIOAHH H3 BepeTCHOBHAHBIX JIHCTOBOK, TaKMCe HMeiOEHHX MOp<|)OJIO- 

rHHecKoe cxoactbo c njioAaMH Cercidiphyllum h nacTO BCTpenaiomHXCfl cobmcctho c 
jihctbhmh bo MHorax najieoreHOBBix MecTOHaxoacAeHHHX CeBepHOH AMepHKH. Hcko- 
naeMBie jihctbh, nnoABi h oTAejiBHBie KpBiJiaTBie ceMeHa R. W. Brown (1939) OTHec k co- 
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upeMeHHOMy poAy Cercidiphyllum , onncaB 4 BBiMepnine BHAa. B AaJiBHeHHieM 6bijih 
n oKa 3 aHBi cymecTBeHHBie otjihhha HCKonaeMBix njiOAOB ot nnoAOB Cercidiphyllum 
(Crane, 1984). HacToamne conjioAHfl Cercidiphyllum , cxoflHBie c coBpeMeHHBiMH, no- 
^bJIHK> tc h b aMepmcaHCKHx h eBponeHcxnx (Jmopax c ojinroueHa h MHOueHa (Jahnichen 
e t al., 1980; Manchester, Meyer, 1987). ILicmBi, accoijHHpyiomHecfl c jihctbamh Tro- 
chodendroides, b HacToamee BpeMfl onHCBiBaiOTCfl noA Ha3BaHneM Nyssidium Heer 
(HjiBHHCKaH, 1974 r; Crane, 1984). Hx coBMecTHa# BCTpenaeMOCTB noATBep>xAeHa mho- 
roHHCJieHHBiMH HaxoAxaMH b pa3HBix pernoHax. HanjiynmeH coxpaHHocTBio oOna^aiOT 
ocTaTKH, onncaHHBie H3 najieoijeHOBBix oTjio>xeHHH ijaraflHcxoH cbhtbi AMypcxoii o6ji. 
(KpacHJiOB, 1976), (JjopMaijHH Reading Beds b Ahtjihh (Crane, 1984) h najieoijeHo- 
boh (J)opMauHH IlacKany b KaHa^e (Crane, Stockey, 1985). Ha MaTepnane H3 (J)opMa- 
AHH nacxany npHHaAJie^KHocTB jihctbcb Trochodendroides h nnoAOB Nyssidium 6BiJia 
A0Ka3aHa He tojibko Ha ocHOBe cobmccthoh BCTpenaeMocra h Mop^ojiorHHecKoro cxoa- 
cTBa c Cercidiphyllum , ho Taotce Ha ocHOBe HaxoAOX no6eroB c npHKpenjieHHBiMH co- 
ABeTHHMH H HepeniKaMH JIHCTBCB H CTpoeHHH npOpOCTKOB, BBipOCHIHX H3 CeMflH (H3 nJIO- 
AOb) Nyssidium. KoMnneicc HCKonaeMBix ocTaTKOB H3 (JjopMaijHH nacKany, BXJHonaio- 
ikhh jihctbh, no6erH, )xeHcxne coubcthh, comioAHfl, nnoABi, ceMeHa h npopocTKH, 6biji 
onHcaH noA hobbim Ha3BaHHeM Joffrea speirsii Crane et Stockey (1985). C 3thx nop 
accouHaijHfl JiHCTBeB Trochodendroides h nnoAOB Nyssidium y)xe He BBi3BiBana co- 

MHeHHH. 

B npoTHBonono^KHocTB ^ceHCKHM couBeTHHM h nnoAaM, MyaccKHe reHeparaBHBie 
opraHBi 3Toro pacTeHHfl AOJiroe BpeMfl ocTaBajiHCB He h3bccthbimh. BnepBBie xhctcbha- 
HBie coABeran, cocTonmne H3 6paxTen h chahehhx b hx na3yxax tbihhhohhbix abctkob, 
6bijih onHcaHBi H3 Toro )xe MecTOHaxo)XAeHH5i Joffre Bridge b KaHaAe, OTxyAa nponc- 
xoahjih Bee ocTanBHBie ocTaTKH Joffrea (Crane, Stockey, 1985). P. Crane h R. Stockey 
npeAnojioacHJiH npHHaAJie^KHocTB 3 thx coabcthh k pacTeHHHM, npoAyuHpyiomHM 
jihctbh Joffrea (Trochodendroides ), Ha ocHOBaHHH cobmccthoh BCTpenaeMocra h cxoa- 
CTBa Bcex opraHOB 3Toro pacreHHfl c cooTBeTCTByiomHMH opraHaMH poAa Cercidiphyl¬ 
lum , oAHaKO ohh He bxjiiohhjih 3th couBerafl b poA Joffrea h He AaJiH HM HHKaKoro OT- 
AejiBHoro Ha3BaHHH. 

nocne 3Toro CTajio hcho, hto ocTaTKH hoao6hbix My)xcxHX coABeraii AaBHo nona- 
AajiH b pyKH najieo6oTaHHKOB, ho hx npnpoAa He 6Bma pacno3HaHa, nocKOJiBKy tbihhh- 
kh o6bihho ckpbitbi noA nnoTHo coMKHyTBiMH 6paxTe5iMH. Hame Bcero noAo6HBie co- 
ABeTHH npHHHMajiHCB 3a KOHueBBie ynacTKH no6eroB xbohhbix h onncBiBajiHCB b co- 
CTaBe poAa Araucarites. Tax, H3 TypoH-xoHBflxcxnx OTJio)xeHHH THMepAflxcxon cbhtbi 
Bhjhohckoh BnaAHHBi 6bijih onncaHBi noGern Araucarites jacutensis Sveshn. (CBem- 
HHKOBa, 1967), H3 ijaraflHCKHX otjio^cchhh AMypcxoii o6ji. — Araucarites pojarkovae 
Krassilov (KpacHJiOB, 1976), a H3 MaacrpHXTCXHX otjio^cchhh papBiTXHHexoH cbhtbi 
KopflKcicoro HaropBH —Araucarites conophyllus Golovn. (ronoBHeBa, 1994). B pe3yjiB- 
TaTe HaiHHX c6opOB H3 OTJIO^CeHHH THMepAAXCKOH H AaraHHCKOH cbht 6bijih o6Hapy)xe- 
HBI OCTaTKH 3THX KHCTCBHAHBIX COIJBeTHH, COXpaHHBIHHXC)! BMCCTe C TBIHHHXaMH. 

B AaHHOH pa6oTe mbi npeAJiaraeM HOBoe Ha3BaHHe Alasia AJifl tbihhhohhbix coijBe- 
thh, accouHHpyiomHXCH c jihctbhmh poAa Trochodendroides. B cocTaBe 3Toro poAa 
onncBiBaiOTCH 3 BHAa, KOTopBie paHee 6bijih bkjhohchbi b poA Araucarites. OcTajiBHBie 
HaXOAKH 3THX COIJBeTHH, H3BCCTHBie H3 XOJIJieXAHH HJIH H306paMCeHHBie B pa3JIHHHBIX 
ny6jiHKauKHX, noxa He onncBiBaiOTCfl Ha bhaobom ypoBHe, nocxojiBxy aHaroMHfl h ypo- 
BeHB H3MCHHHBOCTH 3THX CTpyXTyp eme HeAOCTaTOHHO H3yneHBI H XpHTepHH pa3JIHHe- 
HH5I OTAeJIBHBIX BHAOB TOJIBXO HaMCHBIOTCH. 
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Pofl Alasia Golovn., gen. nov. 

Ha3BaHHe — ot «ajiac» (flKyr.), Jiyra Ha MecTe cnymeHHoro TepMOKapcTOBoro 
o3epa. 

Type species — Alasia jacutensis (Sveshn.) Golovn., comb, nov., Lena-Vi- 
lyuy basin, Vilyuy River, upper part of the Timmerdyakh Formation, Turonian-Conia- 
cian. 

Diagnosis. Staminate inflorescences are composed of axis and helically arranged 
10—20 coriaceous bracts, with numerous stamens in their axils. Bracts with longitudinal 
striation and vary in size and shape, ranging from triangular to ovoid with wide valvate 
truncate base, acute or acuminate apex. Bracts can be tightly packed along the axis or wi¬ 
dely spread at an angle of 70—90° to the axis. Epidermis of bracts is without stomata 
and consists of orthogonal cells with straight anticline walls. Stamens are sessile or with 
very short filaments. Anthers 2—4 mm long and 1—2 mm wide with narrow connectives 
without apical extension. Pollen was not revealed. 

Species composition: 1 ) Alasia jacutensis (Sveshn.) Golovn., comb, nov.; 

2) Alasia conophylla (Golovn.) Golovn., comb. nov. Koryak Upland, Rarytkin Rid¬ 
ge, the Rarytkin Formation, Maastrichtian; 

3) Alasia pojarkovae (Krassilov) Golovn., comb. nov. Amur region, the Tsagayan 
Formation, Danian. 

THnoBoii bha — Alasia jacutensis (Sveshn.) Golovn., comb, nov., JIcho-Bhjiioh- 
CKaa BnaflHHa, p. Bhjiioh, Bepxmw nacTb thmcpajixckoh cbhtbi, TypoH-KOHbUK. 

^HarH03. TbIHHHOUHbie COIJBeTHfl COCTOJIT H3 OCH CO CnHpaJIbHO pacnOJIOMCeHHbl- 
mh GpaKTeflMH, b na3yxax KOTopbix HaxoAflTCJi tbihhhkh. EpaicreH njioTHbie, kohchcthc, 
TpeyrOJIbHO-3JUIHnTHHeCKOH, HHIjeBHAHOH HJIH y3KOOBaJIbHOH (J)OpMbI, C HeMHOrO cy- 
aceHHbiM cpe3aHHbiM ocHOBaHHeM h cy^ceHHOH ocTpoh BepxyniKOH. Ha oaho coniBerae 
npHXO^HTCH 10—20 OpaKTeii. Ohh MoryT 6bm> nnorao npracaTbi Apyr k Apyry BAOJib 
och hjih otxoahtb non™ no a npHMMM yrjiOM. B nepBOM cjiyuae OpaKTen HajieraiOT Apyr 
Ha Apyra h o6pa3yiOT nnoTHoe CKyneHHoe coOpaHHe. Bo btopom cjiyuae OpaicreH ihh- 
Poko paccTaBJieHbi h xopomo bhahbi tbihhhkh, HaxoAJnimecji b na3yxax OpaKTen. CHa- 
pyacH noBepxHocTb OpaKTen HMeeT pejibecf) b bhac tohkoh npoAOJibHOH HCHepneH- 
hocth. DnHAepMa OpaicreH coctoht H3 opToroHajibHbix kjictok c np^MbiMH aHTHKJin- 
HajibHbiMH CTeHKaMH, pacnojioaceHHbix 6ojiee hjih MeHee npaBHJibHbiMH pimaMH, 6e3 
ycTbHu;. 

Hhgjio TbiuHHOK b na3yxax OpaicreH KOJieOjieTca ot 5 j\o 18. HnKaKHX Apyrnx 3Jie- 
MeHTOB ABeTKOB b na3yxax OpaicreH He HaOjnoAaeTca. nbuibHHKH y3KooBajibHbie, c y3- 
KHM CBA3HHKOM 6e3 HaACBJI3HHKa. TbIHHHKH CHJ^LHUQ HJIH C KOpOTKHMH TbIHHHOHHbIMH 
HHTJIMH. 

Bhaoboh cocTaB: 1) Alasia jacutensis (Sveshn.) Golovn. (ranoBOH bha); 

2) Alasia conophylla (Golovn.) Golovn., comb, nov., Kopjuccicoe Haropbe, xp. Pa- 
pblTKHH, papbITKHHCKafl CBHTa, cpeAHHH MaacTpHXT; 

3) Alasia pojarkovae (Krassilov) Golovn., comb, nov., AMypcKaa o6ji., ijaraHHCKaji 

CBHTa, AaHHH. 

CpaBHeHHe. ^aHHbie coabcthh hmciot HanGojibrnee cxoactbo c MyaccKHMH co- 
ABeTHHMH poAa Cercidiphyllum. nocjieAHHe npeACTaBJunoT co6oh ynjioTHeHHbie khc- 
th, pacnojioaceHHbie Ha yicopoueHHbix noGerax h cocToamne H3 3 KpynHbix noneuHbix 
uemyH, oKpyacaiomHX 3—4 6ojiee MejiKHe OpaKTen, b na3yxax KOTopbix HaxoAHTca 
8—13 TbiuHHOK (Swamy, Baily, 1949). TbiUHHOHHbie hhth CHauajia KopOTKHe, 3HauH- 
TejibHo yAJiHHHiOTCH bo BpeMH ABeTeHHH h nbuibHHKH BbicoBbiBaiOTCH 3a npeAejibi no- 
ueHHbix uernyH. nbuibHHKH aobojibho tohkhc h AJiHHHbie, okojio 1 cm ah. Tbihhhkh 
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jflvieioT KopoTKHH KOHHHecKHH HaACBJi3HHK. B oTJiHHHe ot coabcthh Cercidiphyllum co¬ 
verall Alasia 6ojiee ynJiHHeHHBie, khctcbhahbic, coctoat H3 ^jihhhoh och h Gojibihoto 
qHCJia cnHpajitHo pacnojioaceHHtix 6paKTen. Tbihhhkh Alasia OTJiHHaiOTca oneHB ko- 

pOTKHMH TBIHHHOHHBIMH HHTJIMH H 6oJiee KOpOTKHMH IIBIJIBHHKaMH, a TaiOKe OTCyTCTBH- 
eM Ha^CBH3HHKa. 


Alasia jacutensis (Sveshn.) Golovn. comb. nov. 

Ta6ji. I, 1—6 

Araucarites jacutensis Sveshn., CBeniHHKOBa H. H. no3AHeMejiOBBie xbohhbic Co- 
BeTCKoro CoK)3a. I. HcKonaeMBie XBOHHBie Bhjiiohckoh CHHeKJiH3Bi // Tp. Bot. HH-Ta 
AH CCCP. 1967. Cep. 8. Bbiii. 4. C. 183, Ta6ji. 1, <f)HT. 2, 3. 

Araucarites jacutensis Sveshn., Sveshnikova I. N. The Late Cretaceous conifers 
of the Soviet Union. I. Fossil conifer of the Vilyuy depression // Acta Institutum Bota- 
nicum Acad. Scient. URSS. Series VIII. Vol. 4. P. 183, pi. 1, fig. 2, 3. 

TojioTHn: Koji. EHH 1181, o6p. 11, JleHo-BHjnoHCKaji BnaAHHa, p. Bhjiioh, 
T. 1323, BepXHJW HaCTB THMepAAXCKOH CBHTBI, TypOH-KOHBHKj CBeniHHKOBa, 1967, 
Ta6ji. 1, (frnr. 2, 3. 

Holotype: Coll. BIN 1181, specimen 11, Lena-Vilyuy basin, Vilyuy River, site 
1323, upper part of the Timmerdyakh Formation, Turonian-Coniacian; Sveshnikova, 
1967, pi. 1, fig. 2, 3. 

OnncaHHe. TBiHHHOHHBie coniBeraa coctoat h3 och co cnnpajiBHo pacnojio^ceH- 
HBIMH 6paKTe«MH, B na3yxax KOTOpBIX HaXO,miTCH TBiHHHOHHBie UiBeTKH. EpaKTeH njIOT- 
HBie, KOMCHCTBie, TpeyrOJIBHO-3JIJIHnTHHeCKOH (J)OpMBI, JIOJKKOBHAHO H3orHyTBie, C 3a- 
KpyrjieHHBiM ocHOBaHHeM h cyaceHHOH ocTpon BepxyniKOH. Pa3MepBi BapBHpyioT ot 9 
AO 22 MM flJI. H OT 3 AO 6 MM IHHp. HHHCHHe 6paKTeH B COUiBeTHH 6oJiee MeJIKHe H njIOT- 
ho npnjieraiOT Apyr k Apyry, cpeAHHe caMBie KpynHBie h 6onee pBixjiBie, k BepxyniKe 
pa3MepBi 6paKTen nocTeneHHO yMeHBinaiOTCJi. Bepoimio, (|)epTHJiBHBiMH 6buih tojibko 
6paKTen b cpeAHen Hacra coabcthh. Ha oaho coABerae ajihhoh 4—5 cm npHXOAHTCii 
9—15 6paKTen, pacnojioaceHHBix Ha paccTOHHHH 3—5 mm Apyr ot Apyra. EpaKTen mo- 
ryr otxoahtb ot och noA ocTpBiM yrjiOM okojio 30° hjih noHTH noA npHMBiM yrjiOM. 
B nepBOM cjiynae 6paKTen HaneraiOT Apyr Ha Apyra h o6pa3yiOT njioraoe CKyneHHoe 
co6paHHe. Bo BTopoM cjiynae 6paKTen urnpoKo paccTaBjieHBi h xoporno bhahbi tbihhh- 
kh, HaxoAHiAHeca b na3yxax 6paKTen. IToAo6Ha^ h3mchhhboctb, Bepoarao, CBjnaHa 
C pa3JIHHHBIMH CTBAHHMH IJBeTeHHJL CHapyHCH nOBepXHOCTB 6paicreH HMeeT pejIBe<|) B 
BHAe TOHKOH npOAOJIBHOH HCHepHeHHOCTH. 3nHAepMa 6paKTeH COCTOHT H3 OpTOTOHaJIB- 
HBIX KJieTOK, np^MOyrOJIBHBIX HJIH TpaneAHeBHAHBIX, C npHMBIMH aHTHKJIHHaJIBHBIMH 

CTeHKaMH, 25—45 mkm ah. h 10—14 mkm mnp., pacnojioaceHHBix 6ojiee hjih MeHee npa- 
bhjibhbimh pflAUMH. Yctbha He o6Hapy}KeHO. 

Hhcjio tbihhhok b na3yxax 6paKTen KOJie6jieTca ot 1 ao 6. 3th ah<|)Pbi, Bepoarao, 
MeHBine AencTBHTejiBHBix, hto CB«3aHo c He oneHB xopomen coxpaHHOCTBio MaTepnajia. 
HnKaKHX Apyrnx 3JieMeHTOB ABeTKOB b na3yxax 6paKTen He HaGjnoAaeTca. IIbijibhhkh 

y3KOOBaJIBHBie, 1.5-2 MM An., c y3KHM CBA3HHKOM 6e3 HaACBH3HHKa. TBiHHHOHHBie 

HHTH TOHKHe, TaiOKe OKOJIO 2 MM AJIHHBI. 

MaTepnaji h MecTOHaxojKAeHHa. JleHo-BHJHOHCKaaBnaAHHa, BepxHjranacTB 
THMepAaxcKOH cbhtbi, TypoH-KOHBHK. Koji. EHH 1181, Bhjiioh, t. 1323, o6p. 11. Koji. 
EHH 1196, Bhjiioh, t. 39, o6p. 1286—1290, 1317, 1690. 
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Alasia conophylla (Golovn.) Golovn. comb. nov. 

Ta6n. I, 7—9 

Araucarites conophyllus Golovn., TojioBHeBa JI. B. MaacTpnxT-AaTCKHe (Jjjiopti Ko~ 
p^KCKoro HaroptH // Tp. Eot. HH-Ta PAH. 1994. Btm. 13. c. 66, Ta6ji. 20, (Jmr. 9. 

Araucarites conophyllus Golovn., Golovneva L. B. Maastrichtian-Danian floras 
of Koryak Upland // Proceedings of Komarov Botanical Institute. 1994. Vol. 13, p. 66, 
pi. 20, fig. 9. 

rojioTHn: Koji. BHH 967, o6p. 679, Kopmccicoe Haropbe, cpeAHira noACBHTa pa- 
Pbitkhhckoh cbhtbi, MaacTpHXT; TojioBHeBa, 1994a, Ta6ji. 20, (Jrnr. 6. 

Holotype: Coll. BIN 967, specimen 679, Koryak Upland, Rarytkin Ridge, the Ra- 
rytkin Formation, Maastrichtian; Golovneva, 1994a, pi. 20, fig. 6. 

OnncaHHe. B kojuickahh npeACTaBJieHa ocb c hcckojibkhmh nepenHTHaTo Hajie- 
raiomHMH Apyr Ha Apyra ko)khctbimh 6paKTenMH h hcckojibko AHcnepcHBix 6paKTeh. 
Ha OCH XOpOHIO COXpaHHJIHCB ABe 6paKTeH OBaJIBHO-HHIjeBHAHOH (J)OpMBI, C OTTHHyTOH 
ocTpoii BepxyniKOH h cy^ceHHBiM cpe3aHHBiM ocHOBaHHeM 14— 16 mm pji. h 5 mm ninp. 
Tbihhhkh He coxpaHHJiHCB. ^HcnepcHBie 6paicreH 6ojiee MejiKHe, BepoHTHo, CTepHJiBHBie 
c KOHAeBBix ynacTKOB coabcthh. Ohh 6ojiee KopoTKHe, 6—8 mm aji. h 3—4 mm nmp. 

CpaBHeHHe. Ot A. jacutensis abhhbih bha OTJiHnaeTCH (J)opMOH 6paKTen. Y A.ja- 
cutensis ohh 6ojiee y3KHe h nocTeneHHo cy^caioTCH k BepxyniKe, KOTopaa HMeeT Tpe- 
yrojiBHyio <|)opMy. Y A. conophylla 6paKTen 6ojiee nmpoKHe b BepxHen uacra, rAe pe3Ko 
cy^caiOTCH b OTDmyryK) ocTpyio BepxymKy. 

MaTepnaji h MecTOHaxoncACHHH. Kop^KCKoe Haropbe, xp. PapBiTKHH, cpeA- 
h^h noACBHTa papBiTKHHCKOH cbhtbi, MaacTpHXT. Koji. BHH 967, o6p. 679, 1407, 1408. 

Alasia pojarkovae (Krassilov) Golovn. comb. nov. 

Ta6ji. II, 1—4 

Araucarites pojarkovae Krassilov, KpacHJioB B. A. IJ,ara5iHCKa5i (Jmopa AMypcxoH 
o6jiacTH. M.: Hayxa, 1976. c. 44, p. p., Ta6ji. 4, (Jmr. 1—5. 

Araucarites pojarkovae Krassilov, Krassilov V. A. The Tsagayan flora of the Amur 
region, 1976, p. 44, p. p., pi. 4, fig. 1—5. 

TojioTHn: Koji. EnH 565, o6p. 223, 3ee-EypeHHCKaji BnaAHHa, BepxmiJi noACBHTa 
Aara^HCKOH cbhtbi, najieoijeH; KpacHJioB, 1976, Ta6ji. 4, (Jmr. 3. 

Holotype: Coll. BSI 565, specimen 223, Amur region, the Tsagayan Formation, 
Danian; Krassilov, 1976, pi. 4, fig. 4. 

OnncaHHe. Coabcthh AHJiHHApHuecKHe, cy^ceHHBie b ocHOBaHHH h b BepxHeii na- 

CTH, HJIH y3KO-HHAeBHAHBie, 35-60 MM An. H 15-25 MM B AHaM. EpaKTeH B KOJIHHeCTBe 

12—23 pacnojio^ceHBi cnnpajiBHO, HepenHTHaro Hajieraa Apyr Ha Apyra, no (|)opMe ninpo- 
Ko-HHueBHAHBie, co cpe3aHHBiM ocHOBaHHeM h TpeyrojiBHOH BepxyniKOH co cjienca otth- 

HyTBIM KOHHHKOM, 11-13 MM AJI. H 10-1 1 MM IHHp. HOBepXHOCTB 6paKTCH npOAOJIBHO 

HCHepneHHaH. BpaKTen b ocHOBaHHH h y BepxyniKH coabcthh MeHBinero pa3Mepa h, bhah- 
mo, 6bijih CTepHJiBHBiMH. Tbihhhkh mo)kho bhactb tojibko b na3yxe AHcnepcHBix 6paKTen. 

CpaBHeHHe. Ot A. jacutensis hA. conophylla abhhbih bha OTJiHHaeTCH 6ojiee ko- 

pOTKHMH H IHHpOKHMH 6paKTe^MH. 

MaTepnaji h MecTOHaxoacAeHHJi. 3ee-BypeHHCKaH BnaAHHa, Bepxmra noA- 
CBHTa Aara^HCKOH cbhtbi (BKjnonaji khbahhckhc cjioh), najieoijeH. Koji. BnH, c6opBi 
B. A. KpacHJiOBa, MecTOHaxoacAeHHJi b panoHe ropBi Bejion h p. flapMaKaHa, tt. 564a, 
565, 569, 574, 575, o6p. 565—218, 565—264, 565—223. Koji. BHH 1537, c6opBi 
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JI. B. rOJIOBHCBOH, OKpeCTHOCTH PaHHHXHHCKa, pa3pe3 «IlHOHep», KHBAHHCKHe CJIOH, 
3 m Bbirne yrojitHoro nuacTa «BepxHHH», o6p. 44. Koji. THH, c6opti T. M. KoApyJi, 
OKpeCTHOCTH PaHHHXHHCKa, pa3pe3 «riHOHep», KHBAHHCKHe cjioh, o6p. PN4-81. Koji. 
yHHrP My3ea 6363, c6opsnA. H. KpHiHTO(j)OBHHa, o6p. 13. KpoMe 3toto, hcckojibko 
qeuiyn Alasia 6bijih H3o6pa>KeHBi b pa3JiHHHBix pa6oTax no uara^HCKOH (Jmope noA Apy- 
thmh Ha3BaHHHMH : Coniferae sp., Eto^pKOBa, 1939, c. 653, Ta6ji. 2, (Jjht. 17, pnc. 5; Ta- 
xospermum sp., Kphihto(J)obhh, EaincoBCKaji, 1966, c. 230, Ta6ji. 2, (Jjht. 4, 5; Cf. Arau- 
carites pojarkovae Krassilov, KaMaeBa, 1990, c. 35, Ta6ji. 8, (Jrnr. 1, 2. 

KaK h ocTaTKH Trochodendroides , coabcthji Alasia xapaKTepH3yiOTCJi ihhpokhm 
pacnpocTpaHeHHeM b BepxHeMejiOBBix h najieoreHOBBix oTJio^ceHHHx CeBepHoro nojiy- 
uiapiw. Han6ojiee apcbhhmh hbjmiotch HaxoAKH A. jacutensis H 3 TypoH-KOHB5iKCKHX ot- 
jio^ceHHH THMepAJixcKOH cbhtbi 6acceiiHa p. Bhjhoji (HKynui). flajiee cjieAyiOT A. co- 
nophylla H 3 cpeAHen nacra papBiTKHHCKOH cbhtbi (no3AHHH MaacTpnxT) KopHKCKoro 
HaropBH. Ha najieoijeH npHXOAHTCH HanGojiBinee hhcjio HaxoAOK poAa. KpoMe ijarajiH- 
ckoh cbhtbi AMypcKOH o6ji. h (J)opMaijHH nacKany KaHa^Bi ocTaTKH Alasia 6bijih o6Ha- 
py^ceHBi b OTJio^ceHHJix HanaHCKOH cbhtbi Ha KaMHaTKe (JI. K). EyAaHijeB, ycraoe co- 
o6m.). Han6ojiee mojioabimh HaxoAKaMH hbjihiotch coubcthh H 3 aoijeHOBBix OTjioace- 
hhh MecTOHaxo^KACHHH Republic, niTaT BaniHHiTOH, CILIA (Wehr, Manchester, 1996). 
B o6ohx nocjieAHHX MecTOHaxo)KAeHHJix ocTaTKH Alasia npe ACTaB jhhot co6oh rpynny 
AHcnepcHBix neniyH, nepeMemaHHBix c AwcnepcHBiMH TBiHHHKaMH. 

B AaJiBHeHineM hhcjio hbxoaok Alasia 6 yAeT hccomhchho B03pacTaTB. B cbh3h 
C 3 THM BCTaeT BOnpOC 06 HX MOp(|)OJIOrHHeCKOM pa3H006pa3HH H CHCTeMaTHKe. B Ha- 
cTOJimee BpeMJi b mcjiobbix h najieoreHOBBix otjio^cchhhx h 3 bcctho hcckojibko acchtkob 
bhaob JiHCTBeB poAa Trochodendroides. Hjioabi, coabcthh h conjiOAHH Nyssidium , koto- 
pBie BCTpenaiOTCH BMecTe c jihctbhmh b pa3HBix MecTOHaxo^cACHHHX, xapaKTepH3yiOTCH 
pa3JIHHHBIMH pa3MepaMH H (J)OpMOH JIHCTOBOK, HTO CBH3aHO, BepOHTHO, KaK C MOKBHAO- 
BBIMH pa3JIHHHHMH, TaK H BHyTpHBHAOBOH H3MCHHHBOCTBK) H pa3JIHHHHMH MOKAy pa3- 
HBIMH CTaAHHMH C03peBaHHH JIHCTOBOK. OAHaKO nOHTH BCe HaXOAKH )KCHCKHX (J)pyKTH- 

(J)HKaAHH othocht k OAHOMy c6opHOMy BHAy Nyssidium arcticum (Heer) Iljinsk. C oahoh 

CTOpOHBI, 3TO CBJI3aHO CO 3HaHHTCJIBHOH H3MCHHHBOCTBK) (J)OpMBI H pa3MepOB JIHCTOBOK 
Aa^ce b oahom cohjioahh h b oahom MecTOHaxo>KAeHHH, hto AeJiaeT comhhtcjibhbim 
B03M0)KH0CTB pa3JIHHeHHH BHAOB Ha OCHOBe 3THX npH3HaKOB. C ApyrOH CTOpOHBI, HHC¬ 
JIO HaxoAOK uejiBix cohjioahh (hjih coabcthh) xopomen coxpaHHOcra oneHB hcbcjihro. 
Ohh H3BecTHBi H3 najieou;eHOBBix oTJio^ceHHH uara^HCKOH cbhtbi AMypcKOH o6ji. (Kpa- 
chjiob, 1976), (JjopMaijHH Reading Beds b Ahtjihh (Crane, 1984) h najieoijeHOBOH (J)op- 
MaijHH nacKany b KaHaAe (Crane, Stockey, 1985). npn hx H3yneHHH 6bijih HaHAeHBi 
HeKOTOpBie OTJIHHHH B o6meH MOp(|)OJIOrHH H OpraHH3aiJHH 3THX COnJIOAHH, KOTOpBIM 
aBTopBi yKa3aHHBix pa6oT npHAaiOT He bhaoboh, a poAOBOH CTaTyc (HeonHcaHHBiH 
poA Trochodendrocarpus b AMypcKOH o6ji., poA Nyssidium b Ahtjihh, po j\Joffrea b Ka¬ 
HaAe). He BAaBaHCB b noApoGHocra Mop^ojiorHHecKoro CTpoeHHJi h CHCTeMaraKH 3thx 
JKeHCKHX reHepaTHBHBix cTpyKTyp, hco6xoahmo tojibko otmcthtb, hto ecjiH b uejioM 
npHHaAJie)KH0CTB jihctbcb Trochodendroides h cohjioahh rana Nyssidium oAHOMy pac- 
TeHHK) nOHTH He BBI3BIBaeT COMHeHHH, TO Ha BHAOBOM ypOBHe npo6jieMBl MOp^OJIOTHH 
h CHCTeMaraKH 3 thx CTpyKTyp eme AaJieKH ot pa3pemeHHJi. 

Hto KacaeTCH MyaccKHX coabcthh Alasia, to aHajiH3 cymecTByiomHX HaxoAOK noKa- 
3aji, hto Bee ohh Taicace xapaKTepH3yiOTCJi oAHHaKOBBiM njiaHOM CTpoeHra h oTJiHHaiOT- 
cji Apyr ot Apyra pa3MepaMH, a Taotce (J)opMOH 6paKTen. MyaccKne coabcthh Alasia sp. 
H3 najieoueHOBBix otjio^cchhh (JjopMaijHH nacKany b KaHaAe xapaKTepH3yioTCH hc6ojib- 
ihhmh pa3MepaMH 6paKTen (6 — 15 mm ah.). EpaKTen ninpoKHe, He hmciot oTTHHyTOH 
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BepxyniKH. HanGojiBinee cxoactbo c hhmh hmciot 6paKTen A . pojarkovae H3 AarajiH- 

CKOH CBHTBi: 1 1 - 13 MM flJI. H 9 - 11 MM UIHp., JIHAeBHAHOH (J)OpMBI C IHHpOKHM OCHOBa~ 

HHeM h ocTpofi TpeyrojiBHOH BepxyuiKOH. CouBeran A. conophylla h A. jacutensis xa- 
paKTepH3yiOTCH 6ojiee KpynHBiMH h yAJiHHeHHBiMH GpaKTe^MH ao 16—18 mm jyi., np« 
3tom y A. conophylla BepxyniKa pe3KO cyaceHa b OTTflHyTBiH kohhhk, a y A. jacutensis 
cyacaeTCfl nocTeneHHo h HMeeT y3KO-TpeyrojiBHyio (J)opMy. 

HyMCHO OTMeTHTB, HTO npH 3TOM CpaBHHBaJIHCB TOJIBKO (J)epTHJIBHBie 6paKTeH H3 
cpeAHeii nacra coabcthjl B fleHCTBHTejiBHOcra pa3MepBi h (J)opMa 6paicreH BapBHpyiOT 
BHyTpH oahoto coabcthjl B6jih3h BepxyniKH h y ocHOBaHHH 6paKTen hmciot MeHBniHe 
pa3MepBi, neM b cpeAHen nacra h, Bepoarao, 6 bijih ctcphjibhbimh. 3th 6paKTen o6bihho 
6ojiee KopoTKHe, neM (jjeprajiBHBie. Ecjih npHHHMaTB bo BHHMaHHe BecB cneKTp H3Men- 
HHBOCTH pa3MepOB 6paKTeH B pa3HBIX MeCTOHaXO)KAeHHHX, TO ,HiHana30HBI H3MCHHHBO- 
cth yace onncaHHBix bhaob 6yAyT 3HaHHTejiBHO nepeKpBiBaTBCH. Pa3JiHHH5i pa3HBix bh- 
Aob no (J)opMe 6paKTen Toace He bcjihkh h CHCTeMaranecKafl achhoctb 3toto npH3HaKa, 
BepoHrao, 6yAeT y6BiBaTB c poctom nncjia HaxoAOK. IIocKOJiBKy Bee onncaHHBie HaxoA- 
kh noKa npeflCTaBjraiOT co6oh HenojiHBie coABeraji, He npHKpenneHHBie HenocpeACTBeH- 
ho k no6eraM, HHKaKHX pa3JiHHHH b o6men opraHH3auHH coabcthh, HHCJie h xapaKTepe 
npHKpenneHHH tbihhhok, a TaKace pacnojioaceHHH coabcthh Ha no6erax noKa bbihbjicho 
H e 6 bijio, ho He hckjhohcho, hto TaKHe otjihhha Moryr 6 bitb o6HapyaceHBi b AaJiBHen- 
uieM. TaKHM o6pa30M, aHanH3 yace onncaHHBix HaxoAOK noKa3BiBaeT, hto xoth coABeraji 
Alasia H3 pa3HBix MecTOHaxo)KACHHH xapaKTepH3yiOTCH HeKOTopBiM Mop(|)OJiorHHecKHM 
pa3Hoo6pa3HeM, nonBiTKH pa3JiHHeHim bhaob Ha ocHOBe mop^ojiothh h pa3MepoB 6pax- 
TeH 6yAyT CTaJIKHBaTBCfl CO 3HaHHTCJIBHBIMH TpyflHOCTflMH H3-3a MaJIOTO pa3H006pa3HH 
npH3HaKOB H nepeKpBIBaHHH AHana30H0B H3MeHHHBOCTH y pa3HBIX BHAOB. rt03T0My MBI 
noKa B03Aep>KHMC5i ot onHcaHHH b KanecTBe otacjibhbix hobbix bhaob Bcex HaxoAOK co- 
ABera sl Alasia, KOTopBie noKa He 6 bijih onncaHBi b cocTaBe Apyrax poAOB (KaK Araucari- 
tes hjih Taxospermum). IIoKa He 6yAyT HaKonneHBi 6ojiee noApoGHBie cbcachhji o CTpoe- 
hhh 3thx coabcthh h OTAeJiBHBix abctkob, npeAJiaraeTCfl npn onncaHHH hobbix hbxoaok 
ynoTpe6nHTB tojibko poAOBoe Ha3BaHne 6e3 bhaobbix anmeTOB {Alasia sp.). 

Bonpoc o npHHaAJieacHOCTH pa3JiHHHBix bhaob Alasia KaKHM-jiH6o KOHKpemBiM bh- 
AaM Trochodendroides Taotce He MoxceT 6 bitb peineH, ecjiH tojibko b MecTOHaxo>KAeHHH He 
npncyTCTByeT oahh bha pacTemw, kotopbih mot npoAyAHpoBaTB 3 th jihctbh h coabcthjl 

CTpoeHHe coabcthh Alasia H3 THMepAflxcKOH cbhtbi no3BOJUieT cAenaTB npeAno- 
jioaceHne OTHOCHTejiBHo MexaHH3Ma onBiJieHHJi y 3toto poAa. KpoMe xapaKTepHBix 
AJM ApyrHX MeCTOHaXO)KAeHHH COABCTHH C nJIOTHO npHJieraiOmHMH K OCH 6paKTe)IMH, 
b KOJUieKUiHH HMeiOTCH 3K3eMiuMpBi c uiHpoKO paccTaBJieHHBiMH 6paKTeaMH, pacnojio- 
aceHHBiMH noHTH noA np^MBiM yrnoM k och. KaK h Cercidiphyllum, 3th pacTeHim, Be- 
POhtho, 6bijih BeTpoonBuweMBiMH. Y Cercidiphyllum coABerae npeACTaBJUieT co6oh 
chjibho yKoponeHHyK) khctb (Swamy, Bailey, 1949). B Hanane ABeTeHHJi tbihhhohhbic 

HHTH KOpOTKHe H TBIHHHKH 3aiAHIACHBI 2 - 3 nOHCHHBIMH HCUiyflMH. 3aTCM OHH 3HaHH- 

TejIBHO yAJIHHHIOTCH AO 2 - 3 CM H 3THM AOCTHTaeTCH 3KCn03HAHH nBUIBHHKOB RJ1SL paC- 

cenBaHHH nBUiBAti. Y Alasia tbihhhohhbic hhth 6buih KopoTKHe h He yAJiHiMjiHCB bo 
BpeMH ABeTeHHH. IlepeA ABeTeHneM coabcthc noxoAHJio Ha nnoTHyio umuiKy, b koto- 
poii tbihhhkh 6bijih xopouio 3aiAHiACHBi njiOTHO npHJieraioiAHMH komchctbimh 6paKTeji- 
MH. 3KCn03HAHH TBIHHHOK RJ15L paCCeHBaHHH nBIJIBAW, BepOHTHO, AOCTHTaJiaCB He 3a CHeT 
yAJiHHeHHH HHTefi bo BpeMH ABeTeHira, a 3a cneT HeKOToporo yAJiHHeHHfl och coabcthh h 
npHnoAHHMaHHH 6paKTen b noJioaceHHe, nepneHAHKyjiapHoe och (Ta6n. I, 2 , 4 ). CpeAH 
COBpeMeHHBIX paCTeHHH CXOAHBie MexaHH3MBI yAJIHHeHHJI OCH COABeTHU H npnnOAHH- 
MaHHH 6paKTen momcho Ha6jnoAaTB, HanpHMep, y mhothx 6epe30BBix, b hbcthocth 
y npeACTaBHTejien poAa Carpinus. 
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K c. 1864 



Ta6jiHiia II. OrpyKTypHtie npH3HaKH rdbchhulhoh kchjicmbi Duschekia fruticosa (7, 3 —5) h Betula exilis (2) 

Ha KpaHHeM CeBepe Pocchh. 

1 — rpaHHua roaHHHoro KOJima, o6o3HaHeHHaa ToacTOCTeHHBiMH ajieMeHTaMH no3aHeH 30 hbi b WBeHHJiLHOH KCHJieMe 
(nonepeHHtiH cpe3); 2 — paanajiBHBie aenoHKH npocBeTOB cocyaoB (pifc) b iOBeHHJitHOH KCHJieMe (nonepeHHBM cpe3); 
3 — JiecTHHHHaa (ji n) h JiecTHHHHO-ceTHaTaji (ji c n) nep^opaijHOHHBie ruiacTHHKH b cocyaax iobchhjibhoh kchjicmbi 
(paanaaBHBiH cpe3); 4 — nepexoaHaa MOKcocyancTaji nopoBOCTB Ha Ookoboh ctchkc HJieHHKa cocyaa b iobchhjibhoh kch- 
aeMe (paanajiBHBiH cpe3); 5 — JiecTHHHHaa nep<})opaiiHOHHaji naacTHHKa (ji n) c 6n<})ypKauHJiMH h CMemaHHax Me>Kcocy- 
aHCTaa nopoBOCTB (c m n) b iobchhjibhoh KcnaeMe (paanajiBHBiH cpe3). MacuiTaGHaji nHHCHKa: 3 — 5 — 10 mkm, 7, 2 — 

100 MKM. 



K cm. A. A. Ceemjioeou u O. B. Hkogjicgou, c. 1870 
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Ta6jimja I. IIonepeHHMe cpe3H ceMeHHOH KoxcypM HeKOTOptix bh^ob po^a Linum. 

I — L. perenne, 2 — L. komarovii subsp. bo reale, 3 — L.flavum, 4 — L. ucranicum , 5 — L. nodijlorum , 6 — L. hirsutum. 
np — cjioh napeHXHMHtix kjictok, n k — cjioh imrMeHTHtix KJieTOK, c k — cjiH3eBtie KJieTKH, T — TecTa, Tz — TerMeH, 
3K — 3K30Tecrra, 3kz — 3K30TerMeH, 3m — 3 H/ioTecTa. CipejiKOH o6o3HaHeHbi cjioh CJ1H3H. MacurraGHLie jihhchkh: 50 mkm. 









Ta6jiHiia II. HapyacHaa KJieTOHHan CTeHKa cjiHaenpojBBOflflmHx kjictok HeKOTopwx bh^ob po^a Linum. 

1 — L. squamulosunv, 2 — L. komarovii subsp. boreale ; 3 — L.Jlavum; 4, 5 — L. ucranicum ; 6 — L. nodijlorum ; 7,8 — 
L. hirsutum. aK — aHTHKJiHHajiLHaa KJieTOHHaa CTeHKa, e — BtipocTW HapyacHOH KJieTOHHOH ctchkh, k — KyTHKyjia, 
k c — Hapy>KHaa KJieTOHHaa CTeHKa, n — nopa, c — cjih3l. MacurraGHLie jimhchkh, mkm: 1, 3,4,6 — 0.5; 2, 5, 7 — 1; 









Kc. 1871 



Ta6jimja III. CxeMa CTpoeHHH TecTH HeKOTOpwx bh^ob po^a Linum. 

A — L. perenne, E — L. nodiflorum, B — L. hirsutum, T — 4>parMeHT cipoeHHfl Hapy>KHOH kjictohhoh ctchkh kjictkh 
3K30TecTbi L. hirsutum. 06o3HaHeHH«, xax Ha Ta6ji. I h II. 








Ta6jimja IV. OparMeHTH cjiH3enpoH3Bo/j5imHX kjictok HeKOTopwx bh^ob po^a Linum. 

1 — L. squamulosum, 2 — L. nodijlorum, 3 — L. hirsutum, 4 — L. perenne, 5 — L.jlavum, 6 — L. hirsutum. cc — cjioh 
cjih3h; Kij — KJieTOHHa« cTemca, oicpyacaiomafl UHToruia3My cjiH3eBOH kjictkh; q — ocTancH UHTOiiJia3MM. OcTajitHtie 
o6o3HaHeHH«, KaK Ha Ta6ji. II. MacurraGHHe jimhchkh, mkm: 1,2, 3, 5 — 1 \4 — 2.5; 6 — 5. 








Ta6jimja V. Kjictkh 3K30TerMeHa HeKOTOpbix bh^ob po^a Linum. 

1 — L. perenne , 2 — L. komarovii subsp. boreale , 3 — L. squamulosum , 4 — L.jlavum , 5 — L. hirsutum , 6 — L. nodijlo- 
rum. 06o3HaHeHH«, KaK Ha Ta6ji. I h II. MacurraGHLie jimhchkh, mkm: /, 2, 3, 5 —5; 4,6 — 10. 




K cm. A. E. Bacwibeea, c. 1885 



Ta6jiHua I. riHmeBapHTejibHbie Hcejie3KH b pacTymeM KyBiiiHHe. 

a — o6iuhh BHfl )Kejie3KH, 6 — ceKpeTopHaa KJieTKa: uHcrepHbi rpaHynapHoro 3Hflonjia3MaTHHecicoro peTHKyjiyMa (i{ 3 p ) 
h cjiH3eBOH cjioh (c c). en — Bbinojinaiomafl napeHXHMa, ko — KJieTOHHaa oOoJiOHKa, n k — noacoic Kacnapw, c k — ceK- 
peTopHbie KJieTKH, cn — cjiH3eBOH ny3bipeK. MacuiTa6Hbie jihhchkh, mkm: a — 20 ,6 — 0.25. 



Kc. 1886 



Ta6jiHiia II. Tem>ue roJibaxcH (a) h ceKpeTopHLie ny3MptKH (6) b ceKpeTopHLix KJieTKax >Kejie30K pacTy- 

mero KyBiiiHHa. 

2 n — maaKHH ny3tipeK, on — OKaHMJieHHtin ny3wpeK, cn — cnH3eBOH ny3bipeic, imp — TpaHC-rojib/iacH peTHKyjiyM, 
m 14 — TpaHC-UHCTepua Teama rojib/pKH, 1414 — uwc-UHCTepHa. MacurraGHbie jihhchkh, mkm: a — 0.15, 6 — 0.25. 




Ta6jiHE[a III. Tejime Tojib^h (a) h 3Hfloroia3MaTHHecKHH peTHKyjiyM (5) b 3aKOHHHBiueM pocT KyBiiiHHe. 

map — TpyGnaTHHarpaHyjiapHWH3H,aonjia3MaTHHecKHHpeTHKyjiyM; ocTajitHbieo6o3HaHeHHJiTe )Ke, hto hbT a6ji. I h II. 

MacurraGHLie jimhchkh, mkm: a, 6 — 0.25. 





Kc. 1886 



Ta6jimja IV. TpySnaTbiH arpaHyjiapHMH 3H/jonjia3MaTHHecKHH peTHKyjiyM (m s p), npoTySepaHeq o6ojioh 
kh (nm o) h roMoreHHtm ceKpeT {z c) b nepHiuia3Me kjictkh >Kejie3KH flaBHo oTKpMToro KyBiiiHHa. 

MacuiTa6H£w JiHHeHKa — 0.25 mkm. 





lag s 


Ta6jimja I. TbiHHHOHHwe coiibcthh Alasia jacutensis (Sveshn.) Golovn., JleHo-BHJnoHCKax Bna^HHa, Bepx- 
hhh nacTb THMep^xxcKOH CBHTbi, TypoH-KOHbXK, KOJi. BHH N 2 1196 (7— 6); TMHHHOHHbie coijBeTHX Alasia 
conophylla (Golovn.) Golovn., KopHKCKoe Haropbe, xp. PapbiTKHH, papbrncHHCKaa CBHTa, noflHHH MaacT- 

pHXT — flaHHii, koji. BHH 967 (7—9). 

1 — o6p. 1291, X1; 2 — couBeTHe c pacKptiTbiMH GpaicrejiMH, b na3yxax KOTopux bhuhli co6paHH« tlihhhok, o6p. 1290, 
X1 ; 4 — to ace o6pa3eu, o/ma 6paKTe« c TWHHHKaMH, X4, 5 ,3 — o6p. 1690, X2; 5 — o6p. 1288, X1, 5; 6 — annuepMa 
6paKTen, o6p. 1286, C3M, X960; 7 — ocl couBeTHa c flByMa 6paKTe«MH, o6p. 679, Xl, 5; 8 , 9 — oxaejitHLie 6paicreH, 

x4; 8 — o6p. 1408, 9 — o6p. 1407. 




Kc. 1902 



Ta6jiHija II. Tlihhhohhmc coubcthh Alasia pojarkovae (Krassilov) Golovn., 3ee-EypeHHCKa*i Bna^HHa, 

aarajiHCKaH CBHTa, naneoijeH. 

1 — oxnejiLHaa 6paKTe« c TtiHHHKaMH b ochob3hhh, koji. BHH 1537, o6p, 44, x6; 2 — couBerae, koji. EIIH, o6p. 565— 
223, rojioTHn, X2; 3 — coUBeTHe, koji. THH, o6p. PN4 — 81, X2; 4 — OTnejiBHaa 6paKTea, koji. UHHfP 6363, o6p. 13, x6. 




Ta6jiHija I. Lepidopteris archaica. 

3K3eMnjiJip N 2 27-2/1851 (BHH PAH). CyGicpycTauH* 4)hjijioah«. MecTOHaxoacfleHHe BasoBKa. 1 — paxwc nocjie^He- 
ro nopaflKa, 2 — o6iiwh bha cy6KpycTauHH (npe^cTaBJiaiomaa muiiocTpauHa rojioTHna). MacuiTa6HLie jihhchkh mm 1 

/ — 2 ; 2 — 1 . 




Kc. 1909 



Ta6amja II. Lepidopteris archaica. 

KyTHKyjia b CBeTOBOM MHKpocKone. MecTOHaxojKfleHHe B«30BKa. / — asa ycTBHua c nep(})opHpOBaHHLiMH no6oHHbiMH 
KJiencaMH, npenapaT JVs 27A-2/1851 (EHH PAH); 2 — ycTbnne h noKpoBHBie kjictkh c KOJimeBHMH yrojimeHHflMH ne- 
pHKJiHHajibHBix cTeHOK, npenapaT 27-2/1851 (EHH PAH), nyrncr 2; 3 — uiob Moxay aByMa 6yropKaMH, npenapaT 
JVb 27-2/1851 (EHH PAH), nymcr 1. Macurra6Hbie anHenKH: 20 mkm. 



K c. 1909 



Ta6jimja III. Lepidopteris archaica. 

9K3eMnjMip Ns 27-2/1851 (EHH PAH). KyTHKyjia b cKaHHpyiomeM ajieicrpoHHOM MHKpocKone. MecTOHaxoxmeHHe Bh30b- 
Ka. 1 — KyTHKyna c BHyrpeHHeH CTopoHLi, 2 — KyTHKyna c 4 ycTtmiaMH c BHeuiHeH ctopohbi, 3 — ycTLHue c BHyrpeHHeH 
CTopoHti, 4 — ycTBHue c 2 nanHJiJiaMH c BHeumeH CTopoHbi, 5 — Knenca c KOJimeBBiM yrojimeHHeM nepHKJiHHajiBHOH 
CTeHKH, 6 — KJieTKa c KOJimeo6pa3HBiM yrojimeHHeM h mejieBH/iHBiM «npocBeTOM» Ha nepHKJiHHajiBHOH CTeHKe. Macrn- 
TaGHBie JiHHeHKH, mkm: 1 — 100; 2 — 5 — 10; 6 — 1. 
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SUMMARY 

Alasia gen. nov. is erected for staminate inflorescences, that are composed of axis and helically 
arranged 10—20 coriaceous bracts, with numerous stamens in their axils. The new genus includes 
three species: Alasia jacutensis (Sveshn.) Golovn., comb, nov., from the Turonian-Coniacian of the Le- 
na-Vylyuy basin, Alasia conophylla (Golovn.) Golovn., comb, nov., from the Maastrichtian of the Ko¬ 
ryak Upland, and Alasia pojarkovae (Krassilov) Golovn., comb, nov., from the early Palaeocene of 
Amur region. All these findings were previously described as Araucarites shoots. The morphological 
diversity, variability and value of different characters for distinction of species are discussed. These in¬ 
florescences are associated with leaves of the genus Trochodendroides , and are similar to inflorescen¬ 
ces of extant Cercidiphyllum. The fossil material allows to suppose that anthers exposition for pollina¬ 
tion was different from that of Cercidiphyllum and was reached in the result of inflorescence axis elon¬ 
gation and elevating of bract in the position almost normal to the axis. 
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no ocraTKaM nepHCTbix (Jjhjijio^hcb onucbiBaeTCH hobbih bh# Lepidopteris archaica sp. nov., BepoHTHO, 
ApeBHeHiiiHH BHfl po^a, pacnpocTpaHeHHoro b nepMH h Tpuace. npe^nojiaraeTCH, hto nepbiuiKH Lepidopte¬ 
ris cyn, npOHSBOflHBie byropKOB, bo MHo^cecTBe noKpbreaBiiiHX (Jmjijioahh L. archaica h coxpaHHBUiHXca Ha 
paxHcax y bojiee no3,aHHX bh^ob. TaKHM obpa30M, cjio>KHonepHCTbie «jihctb5I» Lepidopteris Ha caMOM aejie 
npeflCTaBJWKJT co6oh (Jjhjijio^hh, hqm h obbflCHJieTCJi hx CBoeo6pa3He b KOHTeKCTe obmen obojikjuhh jiHCTa 
y npe^CTaBHTejiew ceM. Peltaspermaceae. 

KjiK)HeBbie cjioBa: Lepidopteris , nejibTacnepMOBbie, jihct, (Jjhjijio^hh, TaTapcKHH apyc. 

Poa Lepidopteris BBeji W. P. Schimper (1869) o6o3HaneHH5i ocTaTKOB nepw- 
cteix nanopoTHHKonoAoGHEix jihctbcb H3 BepxHero Tpwaca repMaHHH. B AaJiBHeimieM 
T. M. Harris (1932) noica3aji, hto pacTeHHfl c jihctboh Lepidopteris 6bijih ronoceMeH- 

HBIMH-OHH oGjiaAaJIH CBOeo6pa3HBIMH CeMeHOCHBIMH OpraHaMH neJIBTaTHOH (J)OpMBI, 

onHcaHHBiMH iioa poaobbim Ha3BaHHeM Peltaspermum. H. H. Thomas (1933) npeAJio- 
mchji BBiAejiHTB 3 th pacTeHHfl b ceM. Peltaspermaceae. no3»ce b pe3yjiBTaTe HaKomieHHJi 
AaHHBix 06 hx pa3Hoo6pa3HH h poACTBeHHBix cbh3hx b CHCTeMaraicy rojioceMeHHBix 6 biji 
BB eAeH nopflAOK Peltaspermales , kotopbih b HacToamee BpeMfl BKJHonaeT 4 ceMefrcTBa, 
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BHflbi pofla Lepidopteris 


Bha 

Hctohhhk 

nepBoonncaHHfl 

Bo3pacT 

reorpa(J)HHecKoe 

pacnpocTpaHeHne 

L. arctica Mogutcheva 

MoryneBa, 1984 

JlepMO-TpHac 

BocTOHHaH CndHpb 

L. brevipninnata Maegd. 

Magdefrau, 1953 

Iloa^HHH Tpwac 

TepMaHHfl 

L. eiegans (Brick) Sixtel 

EpHK, 1941; 

CuKCTejib, 1960 

» » 

Cpe^HHH A3HH 

L. evidens Kirichk. et Chramova 

KupmncoBa, XpaMo- 
Ba, 1980 

CpeflHHH-noaflHHH 

TpHac 

npnypajibe, Boctohhmh 
ypaji 

L. ferganensis (Sixtel) Dobruski- 
na 

CuKCTejib, 1962; 
Ao6pycKHHa, 1975 

To xce 

Cpe^HHH A3HH 

L. haizeri Dobruskina 

Ao6pycKHHa, 1980 

» » 

npnypajibe 

L. heterolateralis Dobruskina 

Ao6pycKHHa, 1980 

» » 

» 

L. indica Bose et Srivastava 

Bose, Srivastava, 
1970-1972 

PaHHHH TpHac 

Hhithh 

L. laevis Chramova 

XpaMOBa, 1977 

Cpe ( aHHH-no3,aHHH 

TpHac 

npHypajibe 

L. madagaskariensis Townrow 

Townrow, 1956 

To xce 

MaAaracxap 

L. martinsii (Kurtze) Townrow 

Kurtze, 1839; 
Townrow, 1960 

Iloa^HHH nepMb 

3anaAHaH EBpona, Cpea- 
HHH A3HH 

L. microcellularis Dobruskina 

Ao6pycKHHa, 1980 

Cpe^HHH-II03^HHH 

TpHac 

npHypajibe 

L. ottonis (Goepp.) Schimp. 

Goeppert, 1836; 
Schimper, 1869 

Il03^HHH TpHac 

3ananHaa EBpona, TpeH- 
JiaHZTHH, KHTaii 

L. parvula Sixtel 

CuKCTejib, 1962 

Cpe^HHH-n03AHHH 

TpHac 

Cpe^HHH A3HH 

L. remota (Brick) Dobruskina 

BpHK, 1952; 
Ao6pycKHHa, 1980 

To xce 

npHypajibe 

L. stormbergensis (Sew.) Town- 
row 

Townrow, 1956 

PaHHHH-Cpe^HHH 
TpHac 

JOxcHaa A4>pHKa, Abct- 
pajiHH, ApreHTHHa 

L. stuttgartiensis (Jaeger) Schimp. 

Jaeger, 1827; 

Schimper, 1869 

ri03^HHH TpHac 

TepMaHHH, AoH6acc 

L. toretziensis Stanislavsky 

CraHHCJiaBCKHH, 1976 

» » 

AoH6acc, Ilpe^KaBKa3be, 
UpaH 

L. tuaevii Kirichk. et Chramova 

KupHHKOBa, XpaMO¬ 
Ba, 1980 

Cpe^HHH-noaflHHH 

TpHac 

Boctohhhh Ypaji 


H3BecTHbie no pa3Hoo6pa3HBiM h Mop^ojiornHecxn pa3HopoAHi>iM ocTaTKaM: BereTaraB- 
HBIM JIHCTB5IM, MyMCCKHM H MCCHCKHM OpraHaM pa3MHOMCeHH5I, CeMeHaM, nBIJIBUie (MeneH, 

1992). Xoth MaKCHMajiBHoe o6njine n pa3Hoo6pa3ne ocTaTKOB pacTeHnn nopaAKa Pel- 
taspermales HaGmoAaeTCH b nepMH eBponencKon nacra Pocchh (rOMaHBxoB, MeneH, 
1986), poA Lepidopteris hbjmctch npenMymecTBeHHO TpnacoBBiM. B HacToamee Bpe- 
M5i H3BecTHO 19 bhaob 3Toro poAa (cm. Ta6jinuy). Tojibko oahh H3 hhx pacnpocTpaHeH 
b 3aBeAOMo BepxHenepMCKnx OTJioaceHHHx: b AexniTenHe 3anaAHon EBponBi n cnHxpo- 
hhbix OTJioaceHHHx IlaMHpa (Meyen, 2002). IIo-BHAHMOMy, B03HHKHyB bo BpeMfl Max- 
CHMajiBHon AHBepcn(J)HKaAHH nenBTacnepMOBBix, poA Lepidopteris AocraraeT Han- 
6ojiBinero pacn;BeTa jihuib ko BTopon nojioBHHe Tpnaca. B 3to BpeMfl oh npno6peTaeT 
noncTHHe BcecBeTHoe pacnpocTpaHeHne n cocTaBJineT ocHOBy Tax Ha3BiBaeMon Jienn- 
AonTepneBon (JmopBi, BBiAejraeMon H. A. ^oOpycxnHon (1982) xax oahh H3 3TanoB Me- 
30(J)HTa. 
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3bojhou;hji jiHCTa y nejibTacnepMOBbix rnjia b HanpaBJieHHH ot nepncTbix jihctlcb 
k npocTtiM h 3aTeM — k flHXOTOMHHecKH hjih najibnaTO pacceneHHbiM (MefieH, 1992). 
noaTOMy cmoxcHonepHCTbie jihctbji Lepidopteris aojdkhbi paccMBTpHBaTbCJi kslk Becb- 
Ma apxaHHHMe tum nopjiAKa Peltaspermales h hx ninpoKoe pa3BHTHe b Komje Tpiiaca 
BbirJWAHT HeCKOJIbKO CTpaHHbIM. IIo-BHAHMOMy, B OBOJHOIJHH neJIbTaCnepMOBbIX 3TOT 
poA npeflCTaBJiJieT oco6yio bctbb, cpaBHHTejibHo paHo OTAejiHBiiiyiocji ot ocHOBHoro 
CTBOJia ceM.i Peltaspermaceae. TeH^eHij,™ k o6pa30BaHHio npocTbix jihctbcb TaioKe npo- 
HBUJiacb h b npe,n;ejiax stoh bctbh — b BHAe nouBJieHHJi b cepeAHHe Tpnaca poaob Scy- 
tophyllum u Vittaephyllum (,fl(o6pycKHHa, 1969; 1975). flaHHbie poAbi, Bepo^THo, MoryT 
CHHTaTbGH noTOMKaMH poAa Lepidopteris , OAHaKO npoH3onuio 3 to jibho no3xce h He3a- 
bhchmo ot • B 03 HHKH 0 BeHna TaKHX nepMCKHX poaob, Kax Tatarina (npocTbie jihctba) 
hjih Kirjamkenia (AHXOTOMHpyiomHe jihctbh). B cba3h c 3thm oco6bih HHTepec Bbi3bi- 
BaeT npoHexo^eHHe (h, cjieAOBaTejibHo, Han6ojiee paHHHe npeACTaBHTejin) poAa Le¬ 
pidopteris. 


MaTepnaji h mctoam 

Bepoarao, HaH6ojiee ApeBHJifl HaxoAKa Lepidopteris (2 <f)parMeHTa nepbeB npe^no- 
cjieAHero h nocjieAHero nopiiAKOB) 6biJia onncaHa C. B. MeneHOM (r ombhekob, MeneH, 
1986) H3 MecTOHaxo^CAeHHH B*30BKa b IOhchom IIpHypajibe. 3 to MecTOHaxoacAeHHe ot- 
hochtcji k BepxHeTaTapCKOMy no^Mpycy BepxHen nepMH, npeACTaBJunoujeMy, BepojiT- 
ho, CTpaTOH, 6ojiee ApeBHHH, neM ijexmTeHH 3anaAHOH EBponbi (roMaHbKOB, 2005). 
MeneH He asji ocTaTRaM jihctbcb H3 Bh3obkh caMocTOjrrejibHoro bhaoboto Ha3BaHH5i, 
a o6o3HanHJi hx KaK Lepidopteris sp. SVM-1. 3 th jihctba CBJi3biBajiHCb c mcchckhmh 
(|) pyKTH(|)HKauHHMH «nejibTacnepMOBoro THna», onncaHHbiMH H3 toto ace MecTOHaxoac- 
AeHHH.KaK Lopadiangium sp. AVG-1 (r ombhekob, MeneH, 1986 1 ). 

B. n. TBepAoxjie6oBbiM (HHH TeojiorHH npn CapaTOBCKOM rocyAapcTBeHHOM yHH- 
BepcHTeTe) b Moe pacnopHaceHne 6 biji npeAocTaBJieH eme oahh 3K3eMnjuip bbhh Lepi¬ 
dopteris. H3 MeCTOHaXOMCACHHH B^30BKa. Mop(|)OJIOrHHeCKH 6JIH3KHH OCTaTOK, BHAHMO 
OTHOCJimHHCH K TOMy 7KQ BHAy, 6bIJI HaH^eH fl. E. !Hep6aKOBbIM (IIHH PAH) B Mec- 
TOHaxo)KAeHHH CoKOBKa (BjiaAHMHpcKaa o6jl), HMeiomeM, CKopee Bcero no3AHenepM- 
ckhh B03pacT, xotji h 6ojiee mojioaoh, neM B)i30BKa (rojiy6eB, 2004). 

06pa3u;bi H3ynajiHCb noA 6HHOKyjuipoM MEC-2. CoxpaHHBmaacji (|)HTOJieHMa noA- 
Beprajiacb CTaHAapraoH MauiepauiHH b cmcch Illyjibije (KOHijeHTpHpoBaHHaji a30THaa 
KHCJioTa h 6epTOJieTOBa cojib) b TeneHHe npHMepHo 2 h, a 3aTeM npoMbiBajiacb bmmhb- 
kom. BbiAejieHHbie tbkhm o6pa30M <|)parMeHTbi KyTHKyjiw 3aAejibiBajiHCb b npenapam 
Ha rjiHu;epHH-acejiaTHHe aji* cbctoboto MHKpocKona (Amplival Carl Zeiss) hjih mohth- 
poBajiHCb Ha ctojihkh jyin CKaHHpyiomero 3JieKTpoHHoro MHKpocKona (Jeol JSM-35C). 
OoTorpa(J)HpoBaHHe KaK b GnHOKyjuipe, TaK h b cbctobom MHKpocKone ocymecTBjnuiocb 
c noMoiAbio MHKpoTejieHacaAKH MTH-423 c HenocpeACTBeHHbiM coxpaHeHHeM H3o6pa- 
aceHHH b namm KOMnbiOTepa. 

' B npHBOAHMOM HHMce onHCBHHH 3nHAcpMBJibHOH CTpyKTypbi Lepidopteris ncnojib3y- 
eTCH ynpomeHHaji TepMHHOJiorHJi. KorAa penb HAeT 06 aHTHKJiHHajibHbix h nepHKJiH- 
HaJIbHMX CTeHKBX KJieTOK, TO HMeiOTCfl B BHAy He CaMH KJieTOHHbie CTeHKH (KOTOpbie HJIH 
He coxpaHjnoTca, hjih pa3pymaiOTCJi b npoijecce Mau,epaijHH), a KyTHKyjia, npHjieraio- 

1 MHorae BimoBtie rpynnapoBKH HCKonaeMtix pacTeHHH H3-3a (J)parMeHTapHOCTH HMeBiuerocH b pac- 
nopa^ceHHH aBTopoB MaTepaana He nojiynajia b ,aaHHoa pa6oTe caMOCTOHTejitHtix bb^obbix Ha3BaHaa, a 
onacMBajiacb b oTKptrroa HOMeHKJiaType c ^oSaBjieHaeM k po^OBOMy Ha3BaHaio 3Haxa «sp.», aHaananoB 
aBTOpa a aa<J)pM, o6o3HaHaiomea HOMep rpynnapoBKa BHyTpa po^a a cjiy^xamea nji* ccbijiok npa nocjie- 
jiyiomeM aaTapOBaHaa. 
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mafl K nepHKJIHHaJIBHBIM CTeHKaM, HJIH COOTBeTCTBeHHO npOHHKaiOmaH B npOMeMCyTKH 
MOKAy KJieTKaMH b BHAe pe6ep, KOTopBie jihihb no CBoeMy nojioaceHHK) cooTBeTCTByiOT 
aHTHKJIHHaJIBHBIM CTeHKaM. 


Pe3yjn>TaTbi 

HaKomieHHBiH o6bcm MaTepnana no nepMCKHM npeACTaBHTejuiM poAa Lepidopteris, 
a Tame Mop^ojiormecKoe CBoeo6pa3ne H3yneHHBix 3K3eMnjuipoB AeJiaeT bo3momchbim 
onncaHne hoboto BHAa yKa3aHHoro poAa. 

OTAeji PINOPHYTA 
Knacc GYMNOSPERMAE 
noAKJiacc GINKGOOPSIDA 
nop^AOK PEL TA SPERMALES 
CeM. PELTASPERMACEAE H. Thomas, 1933 
Poa LEPIDOPTERIS Schimper, 1869 
Lepidopteris archaica Gomankov sp. nov. 

Ta6ji. I—III 

Lepidopteris sp. SVM-1: roMaHBKOB, MeiieH, 1986, c. 89—90, Ta6ji. X, 9—10, 
pnc. 43. 

Diagnosis. Phyllodes are pinnate. At the basal part of the frond pinnules are absent 
and racheses are covered by compactly arranged swellings. At the apical part of the frond 
racheses (at least those of the ultimate order) are smooth, but bear very small pinnu¬ 
les. Non-stomatal cells lacking papillae. Numerous stomata (about 90 per mm 2 ) with 
the wheel-like cutinization of subsidiary cells. 

Holotype — specimen No. 27-2/1851 (here designated as the holotype) from 
the collection of the Komarov Botanical Institute of the Russian Academy of Sciences; 
subcrustation of the phyllode with fragments of the cuticle but without base and apex; 
Orenburg Region, the right bank of the Viazovsky Ravine, falling from the right to the 
floodplain of Ural River (50 km to the east from Orenburg) in 1.5 km from the village 
Viazovka; the Upper Permian, the Upper Tatarian, the Viatka Horizon (representing illu¬ 
stration — pi. I, 20). 

/(war ho 3. Ohjijioahh nepHCTBie. B rnnKHeii nacra Baim nepBmiKH oTcyrcTByiOT, 
a paxHCBi noKpBiTBi 6yropKaMH, nnoTHo npmieraiomHMH Apyr k Apyry. B BepxHeh nacra 
BaiiH paxHCBi (no KpaHHeii Mepe, nocneAHero nop^AKa BeTBJieHHfl) rnaAKHe, ho Hecyr 
oneHB MejiKHe nepBiniKH. noKpoBHBie KJieTKH anHAepMHca nojiHocTBio jihuichbi nanHJin. 
YCTBHUia MHOTOHHCJieHHBie (OKOJIO 90 Ha 1 MM 2 ), C KOJieCOBHAHOH KyTHHH3au;HeH no6on- 
HBIX KJieTOK. 

TojioTHn — 3K3eMiurap N 2 27-2/1851 BHHPAH (3AecB o6o3HaneHHBiH KaK ro- 
jioran); cy6KpycTau;H)i (J)hjuioah)i 6e3 BepxyniKH h ocHOBaHHfl, ho c (JjparMeHTaMH Ky- 
THKyjiBi; OpeH6yprcKa« o6ji., npaBBiH 6opT B«30BCKoro OBpara, BnaAaiomero cnpaBa b 
AOjiHHy p. Ypaji (b 50 km k BOCTOKy ot OpeH6ypra), b 1.5 km ot a* Bfl30BKa; Bepxmni 
nepMB, BepxHeTaTapcKHH noA^pyc, batckhh ropH30HT (npeACTaBJunomaa HJimocTpa- 
u;hh — Ta6ji. I, 2 ). 
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OnwcaHHe. Marepnaji npeACTaBJieH (JjparMeHTaMH nepncTBix (|)HJiJioAHeB, o6pa- 
30BaHHtix paxHcaMH nocneAHero h npeAnocjieAHero nop^AKa. OopMa coxpaHHocTH 
rojiorana — cy6xpycTaijHJi (t. e. cjienox, o6pa3yiomHHC5i b pe3yjiBTaTe 3anojiHeHM no- 
poAOH KyTHKyjwpHoro Mernxa; cm. KpacnjiOB, Maxyji6exoB, 1996) c xyTHxyjiOH. ITapa- 
ranti coxpaHHJiHct b BHAe OTnenaTxoB c (^htojichmoh. MaxcHMajiBHaa (HenojiHaa) Ha- 
6jiK>AaBina)iCH AJiHHa paxHca npeAnocneAHero nop^AKa BeTBJieHim cocTaBjmeT 46 mm. 
UlHpHHa rojiorana (eAHHCTBeHHoro o6pa3ija, y KOToporo paxHCBi nocneAHero nop^AKa 
coxpaHHJiHCB Ha bck) A™Hy no o6enM CTopoHaM ot paxnca npeAnocneAHero nopjiA- 
xa) — 15 mm. TojimnHa paxnca npeAnocneAHero nopiiAxa — 3—4 mm. PaxncBi nocjieA- 
Hero nop^AKa np^MBie hjih cjierxa H3omyTBie (Ta6ji. 1,7), npoTHBonocTaBJieHHBie, otxo- 
Aht ot paxnca npeAnocneAHero nopjiAxa noA ymoM 60—90° (Ta6ji. 1 , 2 ). fljiHHa nx yBe- 
jiHHHBaeTCH (npnMepHo ot 2 ao 8 mm) ot ocHOBaHiui Bann k ee Bepxyimce. TojimnHa ace 
Bcex paxncoB nocneAHero nopjiAxa npnMepHo oAHHaxoBa n cocTaBJiaeT okojio 2.5 mm. 
PaccTOflHHfl MeacAy ochmh paxncoB nocneAHero nopjiAxa h3mchhk)tch ot 2.5 ao 5 mm, 
b o6meM yBejiHHHBaHCB ot ocHOBaHHfl Bann k BepxyniKe, Tax hto b 6a3ajiBHon Hacra 
Bann ohh pacnonaraiOToi noHTH BnjioTHyio Apyr k Apyry, a HHorAa Aaace HajieraiOT Apyr 
Ha Apyra. Y ronoTHna h o6pa3ija H3 Cokobkh bca noBepxHocTB (Jjhjijioahh noxpBrra 
OKpyrjiBiMH hjih OKpyrjio-MHoroyrojiBHBiMH 6yropxaMH AnaMeTpoM 0.5—1 mm, koto- 
pBie njiOTHo npHJieraiOT Apyr k Apyry h o6pa3yiOT 6ojiee hjih MeHee npaBHJiBHBie p^abi, 
opneHTHpoBaHHBie baojib paxnca (Ta6ji. I). IIoAo6HaH 6yropnaTocTB hjih «xoMxoBa- 
toctb» paxHCOB H3BecTHa y Bcex Apyrnx bhaob Lepidopteris h hbjihctch xapaxTepHOH 
nepTOH 3Toro poAa. Y o6pa3ua 3773/1536-1 (ToMaHBKOB, MeneH, pnc. 436) komko- 
BaTOCTB paxHCOB (no KpaHHen Mepe, nocjieAHero nopHAKa) He OTMenaeTCH, ho 3aT0 npn- 
cyTCTByiOT nepBiniKH. Ohh jiHHeHHBie hjih TpeyrojiBHBie, c 3aKpyrjieHHBiMH Bepxymxa- 
mh. OcHOBaHHH nepBinieK pacninpeHHBie hjih cjienca cyaceHHBie. MaxcHMajiBHaa juihusl 
nepBimeK 2 mm, MaxcHMajiBHa# ninpHHa npn ocHOBaHHH 1 mm. TKnjixoBaHHe nepBimeic 
He npocMaTpHBaeTCH. 

OnHAepMa b npeAejiax xa k paxHCOB, Tax h nepBimex H3oroHajiBHaji, cjioaceHa b ochob- 
HOM H30MeTpHHeCXHMH MHOTOyrOJIBHBIMH XJieTXBMH (Ta6jl. Ill, 7). AHTHXJIHHaJIBHBie 
CTeHXH xjieTox, xax npaBHJio, np^MBie. IlepHXJiHHajiBHBie ctchxh nacro Hecyr c BHyT- 
peHHen cTopoHBi xojiBu;eo6pa3Hoe yTOJimeHHe (Ta6ji. II, 2 ; III, 5, 6 ), ocTaBJwiomee b ce- 
peAHHe xjieTXH mejieBHAHBin «npocBeT» (ynacrox c 6ojiee tohxoh xyraxyjiOH). B CMeac- 
hbix xjieTxax 3 th «npocBeTBi» opneHTHpoBaHBi HeoAHHaxoBO. IIIbbi MeacAy 6yropxaMH 
BBinojiHeHBi o6bihho 1 — 2 pjiAaMH xjieTox, 6ojiee BBiTjmymx (baojib niBa) h CHJiBHee 
XyTHHH3HpOBaHHBIX, HeM OCTBJIBHBie nOXpOBHBie XJieTXH 3nHAepMBI (Ta6jl. II, 3 ). Yctbh- 
ua oneHB MHoroHHCJieHHBie (oxojio 90 Ha 1 mm 2 ), MOHOijHXJiHHHBie, Bepojmio, norpy- 
aceHHBie h nanHJuiouHTHBie, pa36pocaHBi 6ecnop*AOHHo (Ta6ji. Ill, 7, 2 ). 06 opneHTH- 
poBxe hx HeB03M0)XH0 cxa3aTB HHnero onpeAeJieHHoro, Tax xax 3aMBixaioiAHe xjictxh 
H e coxpaHjnoTCH. no6oHHBie xjieTXH b HHCJie A —6 Ha xaacAoe ycTBHije hmciot xojieco- 
BHAHyio xyTHHH3auHK> (roMaHBxoB, MeneH, 1986). HacTo ohh BBinwAJiT nep(J)opHpo- 
BaHHBiMH H3-3a BBinaAeHHJi AeHTpajiBHBix (6ojiee tohxhx) nacTen hx nepnxjiHHajiBHBix 
CTeHox (Ta6ji. II, 7; III, 3 ). KyTHxyjwpHoe o6paMJieHHe ycTBHHHBix hmox coxpaiuieTCA 
njioxo. B HexoTopBix cjiynajix bhaho, hto ycTBHHHBie hmxh ocjioacHeHBi HaBHcaiomHMH 
nanHJiJiaMH (Ta6ji. Ill, 4 ). 

IJpuMenaHue. Budoeoii 3numem o6pa3oean om epenecKoeo cjioea 'apyaioa (dpeenuu, apxauHHbiu). 
Om dojibiuuHcmea meecmubix eudoe poda Lepidopteris Hoebiii eud omnunaemcn npe36bmamo MenKUMu ne- 
pbiuiKOMu wiu daotce nojiHbiM ux omcymcmeueM. Paxucbi nocnednezo nopadm, jiuvueHHbie nepbitueK u numb 
noKpbimue dyeopKcmu, uMenucb, eeponmno, e npoKcuMcuibHbix Hacmnx eau y L. martinsii (Barthel, Hau- 
bold, 1980; Poort, Kerp, 1990). IJodoOnyto opeaHU3aijuio eaiiu moo/cho npednonootcumb u dm. L. archaica, 
CHuman, mno 3K3eMrump Nq 3773/1536-1, oOnapyofcueaioujuu nepbimKu, npedcmaemem 6onee ducmcuibHyio 
nacmb eauu, a ocmanbhbie 3K3eMnmpu — donee npoKamanbuyto. Om L. martinsii Hoebiit eud omnmaemcn 
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ceoeu snudepMcuibHou cmpyKmypou — omcymcmeueM nanwui Ha noKpoenbix KJiemKax u xapamiepoM rymu- 
HU3aifuu nodoHHbix tviemoK: y L. martinsii 6ojibiuuHcmeo noKpoenbix miemoK snudepMbi necym Kpynnyjo 
nepuKJiuHajibHyto nanwuiy, a no6oHHbie KiiemKu, kqk npaewio, He taieiom HumKux donojiHumejibHbix Kymu- 
KyjinpHbix ycjiooiCHeHuu KpoMe nanwui. 

no onHflepMauBHOH cipyicrype hobbih bha 6jih30k k L. remota (y o6ohx bhaob Ha- 

6jIK>flaeTC5l KOJieCOBHflHafl XyTHHH3aiJIW no60HHBIX KJieTOK H IIOJIHOCTBK) OTCyTCTByiOT 
nanHJiJiBi Ha noKpoBHBix KJieTKax), ho oTJiHHaeTca ot Hero b ijejioM 6ojiee H30MeTpHH- 
HBIMH KJieTKaMH H 3HaHHTeJIBHO 60Jiee BBICOXOH njIOTHOCTBK) yCTBHI];. y L. remota He H3- 
BecraBi Taxace xojiBijeo6pa3HBie yrojimeHHfl nepHKjiHHanBHBix ctchox co mejieBHAHBiM 
«npocBeTOM» b cepeflHHe xjictxh. He HCxmoneHo, BnponeM, hto nepenHCJieHHBie ann- 
AepManBHBie npH3HaKH MoryT h3mchhtbch b npe^ejiax oahoh Baim (aHajiorHHHO TOMy, 
xax H3MemeTCH «0JiHCTBeHH0CTB» paxHCOB b npe^ejiax oahoh BaHH y L. martinsii) h hto 
(J) parMeHTBi, onncaHHBie 3AecB xax L. archaica h onHCBiBaBiHHeca npe)XAe xax L. re¬ 
mota , cyTB pa3HBie nacra (cooTBeTCTBeHHo, 6a3anBHBie h anHxanBHBie) Ban oAHoro h 
T oro ace BHAa. Momcho 3aMeraTB, hto 06a BHAa hmciot 6jiH3xoe reorpa(J)HHecxoe pac- 
npocTpaHeHne, xot x h OTJiHnaiOTCfl aobojibho chjibho cbohm reojiorHnecxHM B03pacT0M 
(cm. Ta6jiHu;y). OAHaxo oGbcahhatb hx, bhahmo, He ctoht ao Tex nop, noxa ocTaTXH 
o 6 ohx ranoB He 6yAyT HaiiAeHBi b opraHHHecxon cbh3h Apyr c ApyroM. 

^Ba 3X3eMnjiHpa Lepidopteris (N2 3773/1536-1 h N 2 3773/1621-3, xojuiexijHJi 
THH PAH) H3 Bh 3 obxh 6 bijih onncaHBi MeneHOM xax nepncTBie jihctba. «...HencHo, 
6 bijih jih y onncBiBaeMoro BHAa nemyn Ha paxnce...» — OTMenan MeiieH (rOMaHBxoB, 
MeiieH, 1986: 90), OAHaxo npHHaAJieacHOCTB AaHHBix 3X3eMmnipoB hmchho x poj\y Lepi¬ 
dopteris, xoToporo HanHHHe «HemyH» Ha paxnce hbjmctch AnarHOCTHHecxHM npn- 
3HaXOM, He BBI3BIBaJia COMHeHHH. R o6T>eAHHflK) 3ACCB 3TH 3X3eMnJMpBI C OCTBTXaMH 
(|)HJiJioAHeB (paxHCOB, He Hecymnx nepBimex) H3 Ba 3 obxh h Coxobxh Ha ocHOBaHHH 
Toro, HTO, BO-nepBBIX, OHH npOHCXOAHT H3 OAHOrO MeCTOHaXO)XAeHHH BMeCTe C OAHHM 
H3 OCTaTXOB (|)HJIJIOAHeB, BO-BTOpBIX, 06HapyMCHBaK)T HAeHTHHHyiO eMy 3nHAepMaJIB- 
HyK) CTpyxTypy, a B-TpeTBHX, o6pa3yiOT c hhm HenpepBiBHBiH p^A h3mchhhbocth. «ne- 
pBimxH» y 3X3eMnjiHpa N2 3773/1621-3 (rOMaHBxoB, MeiieH, 1986, pnc. 43a) Tax MajiBi, 
hto hx BnojiHe momcho HHTepnpeTHpoBaTB xax xpynHBie 6yropxn, aHanorHHHBie TeM, 
hto Ha6jiK>AaiOTC)i Ha (J)hjijioah)ix, hjih xax «HemyHXH» Ha paxnce, H3BecTHBie y Apy- 
thx bhaob poAa Lepidopteris. 3x3eMmuip N2 3773/1536-1 (rOMaHBxoB, MeiieH, 1986, 
pnc. 436) AeMOHCTpnpyeT 6ojiee pa3BHTBie nepBimxH, ho hx ManBie pa3MepBi cbhactcjib- 
CTByiOT, BepoflTHo, o tom, hto ohh bo3hhxjih xax pa3pacTaHH5i TaxHX }xe 6yropxoB, pac- 
nojioaceHHBix Ha 6 oxobbix cTopoHax paxnca. TaxHM o6pa30M, b Mop^onornnecxoM 
acnexTe Bee 4 3X3eMnjnipa MoryT 6 bitb HHTepnpeTHpoBaHBi xax (Jjhjijioahh, a b TaxcoHo- 
MHHecxoM — OTHeceHBi x poAy Lepidopteris , BHyTpn xoToporo ohh 3acjiy»CHBaK)T bbiac- 
JieHHfl B CaMOCTOHTeJIBHBIH BHA- 

MaTepnaji. Bha onncaH no 4 3X3eMnjmpaM: 

— ronoTHn (cy6xpycTauHH c xyraxynoil); 

— 2 3X3eMnjiapa (oTnenaTXH c (JmTOJieiiMOH), onncaHHBix MeiieHOM (rOMaHBxoB, 
MeiieH, 1986) H3 ranoBoro MecToriaxoacAeHHfl; 

— 1 3X3eMnjiHp (oTnenaTox c (JmTOJieiiMOH), HaiiACHHBiH mep6axoBBiM b MecTOHa- 
xo)XAeHHH CoxoBxa (BjiaAHMHpcxaa o 6 ji., ceBepo-3anaAHa5i oxpaHHa r. Ba 3 hhxh, OBpar 
Me^cAy ropoAOM h Bbixobcxhm xapxepoM HanpoTHB noc. CoxoBxa; BepxiHBi nepMB, Bepx- 
HeTarapcxHH noAMpyc). 
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06cyac3eHHe 


06pa30BaHHe (^HJuioAHeB (pa3pacTaHHH nepemxa, HMnrapyiomHX jiHCTOByio njiac- 
THHKy H npHHHMaiOmHX Ha Ce6fl 4>OTOCHHTeTHHeCKyiO (fjyHKUiHK)) o6bIHHO CBH3BIBaiOT c 
apHAHHMH ycjiOBHHMH npon3pacTaHiw. KjiHMaT b TaTapcKOM Bexe Ha Boctohho-Ebpo- 
nencxon miaT(|)opMe 6bm aoctbtohho cyxHM (TBepAoxjie6oB, 1996; roMaHbKOB, -flpo- 
HieHKO, 2001), HTO, BHflHMO, H nOCJiy>XHJIO npHHHHOH o6pa30BaHHH (|)HJIJIOAHeB Tax^ce 
y nepBbix Lepidopteris. Hx npeAxaMH Gbijih, cxopee Bcero, HaH6ojiee ApeBHne npe^da- 
BHTejiH ceM. Peltaspermaceae c jihctboh rana Rhachiphyllum, xoTopbie noflBHJiHCb eme 
b xap6oHe 3anaAHon EBponu (Kerp, 1988), ho nojiyHHJin oco 6 chho niHpoxoe pacnpo- 
CTpaHeHHe b xomje paHHen nepMH Ha TeppHTopHH BocTOHHO-EBponencxon njiar<|)opMbi 
(HayrojibHbix, 1998). Bepoarao, npoijecc, npHBeAuiHH x o6pa30BaHHK) <|)HJijioAHeB Le- 
pidopteris , mohcho npeACTaB htb ce6e xax nojiHyio peAyxijHio nepbimex Ha cjio>xHonepH- 
ctom jiHCTe rana Rhachiphyllum. B pe3yjibTaTe ototo npoijecca ot Been Bann coxpaHH- 
jiHCb TOJibxo paxHCbi, xoTopbie h npHHfljra Ha ce6 x (jiyHxijHio <|)OTOCHHTe3a. «IIepbimxH» 
3aTeM BOCCTaHOBHJiHCb, ho xax pa3pacTaHHH 6yropxoB Ha paxHce, npHHeM y HanGonee 
ApeBHHX npeACTaBHTejieH poAa (L. archaica , L. martinsii ) paxHCbi nocjieflHero nopjiA- 
xa, jiHnieHHbie nepbimex, eme coxpamuiHCb b 6a3ajibHon nacra Bann, Tor^a xax b ann- 
xanbHOH ee nacra ohh yace HeejiH nepbimxH. 

To, hto nepbimxn Lepidopteris cyra pa3pocmnecH 6yropxn, noATBepacAaeTca ann- 
AepManbHOH CTpyxTypofi nepbimex y L. martinsii. H. J. Schweitzer (1962) Ha6jnoAaji 
y 3Toro BHAap^Abi 6onee chubho xyraHH3HpoBaHHbix xneTox, o6pa3yK>mne ceraaTyio 
CTpyxTypy. Oh npeAnojiaran, hto 3th paAW cooTBeTCTByiOT xocTajibHbiM 30HaM h, cne- 
AOBaTenbHO, MCHJixoBaHHe nepbimex y L. martinsii 6buio ceraaTbiM. OflHaxo, R. Poort 
h H. Kerp (1990) noxa3anH, hto acnnxoBaHHe y 3toto BHAa 6buio nepHCTbiM h OTxpbi- 
tmm. Phabi >xe CHJibHo xyTHHH3HpoBaHHbix xneTox, xoTopbie HaGmo^aji Schweitzer, 
cxopee Bcero, npeACTaBJiaiOT co6oh pejiHXTbi mBOB Me)XAy 6yropxaMH, noAo6Hbix TeM, 
xoTopbie onncaHbi Bbime rjw L. archaica. Pa3pacTaHHeM 6yropxoB motkylo oGmchhtb 
T aioxe h HajiHHHe npoMeacyTOHHbix nepbimex, xapaxTepHbix ajm Ban Lepidopteris : 3th 
nepbimxn bo3hhxjih b pe3yjibTaTe pa3pacTaHH*i 6yropxoB Ha paxnce npeflnocjieflHero 
nop^xa. 3to noATBepacAaeTca h Ha6jnoAeHH*iMH HaA bhaom L. stormbergensis, y xoto- 
poro nynxH npoMoxyroHHbix nepbimex HHorAa pacnojiaraiOTca He no 6oxaM paxnca, 
a Ha ero aGaxcnajibHon noBepxHOcra, h no nojioaceHHio, h no <|)opMe HanoMHHaa cnjibHO 
pa3pocniHecfl 6yropxH (cp.: Townrow, 1960, pnc. 4A h 4H). 

J. Townrow (1960) npeAnonaraji, hto 6yropxn o6pa3yiOTCfl b pe3yjibTaTe npojrn- 
(J)epaiJiHH OCHOBaHHH OAHOXJieTOHHbIX TpHXOM Ha paxnce H BHAeJI B MOp(|)OJIOrHHeCXOM 
p^Ay, xoTopbiH AeMOHCTpnpyeT no3AHHH bha L. stormbergensis (ot rjiaAXHX paxncoB, 
HecymHX TOJibxo tphxomm, ao «xoMxoBaTbix», t. e. noxpbiTbix 6yropxaMH), OTpaaceHHe 
ohto- hjih Aa»ce ^HJioreHeranecxoro npoijecca. YHHTbiBan reojiorHHecxHH B03pacT 
L. archaica , c oahoh CTopoHbi, h L. stormbergensis c Apyron, momcho npeAJioacHTb <obo- 
jnouHOHHoe npoHTeHHe» 3toto p^Aa b Apyryio CTopoHy: y BHAa, o6jiaAaiomero yace xo- 
pomo pa3BHTbiMH nepbimxaMH, nponcxoAHT peAyKijHfl 6yropxoB Ha aGaxcnajibHon 
h aAaxcHanbHOH CTopoHax paxnca, Tax hto b xoHije xohijob ot 6yropxa coxpaiweTCfl 
jiHmb OAHOXJieTOHHan TpnxoMa c^epnHecxon <|)opMbi. 

CjioacHonepncTbie «jincTbH» poAa Lepidopteris, tbxhm o6pa30M, npeACTaBjnnoT co- 
6on He jiHCTbH, a (J)hjijioahh, He roMOjiorHHHbie Apyrmvi nepncTbiM jihctbam (Hanpn- 
Mep, othochmhm x poAy Rhachiphyllum). Bepoarao, 3thm o6bJicmieTCfl tot <|)axT, hto 
poA Lepidopteris 3BOjnou;HOHHpoBaji He3aBHCHMo ot ochobhoh Maccbi npeACTaBHTe- 
jien ceM. Peltaspermaceae. BnponeM, o6pa30BaHHe <|)HJiJioAHeB momcho npeAnoJKWXHTb 
h AJifl HexoTopbix ApyrHX poAOB 3Toro ceMencTBa. Tax, y npeACTaBHTejien BHAa Tatari- 
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na conspicua S. Meyen HHor/ja HaGjnoAaeTca BBieMnaTaa BepxyuiKa jiHCTa, ocjioacHeH- 
im MHKpocKonHnecKHM 3 y 6 oBHAHtiM BtipocTOM — Myicpo (ToMaHBKOB, MeneH, 1986). 
He HCKjnoneHo, hto b ^aHHOM cjiynae tojibko Myicpo h HBJiaeTCJi roMonoroM jihctoboh 
nuacTHHKH, Tor^a KaK ocHOBHaa nacTB «jiHCTa» y arax pacTeHHH npeACTaBJuieT co6oh 
pa3pocniHHCH nepemoK, t. e. (Jjhjijioahh. JIhctbh poAa Tatarina npocTBie (nepHCTBie 
jihctbh Tatarinapinnata S. Meyen et Gomankov 3 acjiyacHBaiOT BBmejieHHH b OTAenBHBiH 
poA), noaTOMy, a aace ecjin ohh h npeACTaBJunoT co6oh (Jjhjijioahh, to cneAyeT npH 3 HaTB, 
hto B03HHKJIH 3th (Jjhjijioahh He3aBHCHMO ot poAa Lepidopteris h Ha ropa3AO 6 ojiee 
no 3 AHeii CTaAHH 3 bojik>u;hh ceM. Peltaspermaceae. 


BjiaroAapHOCTH 

Abtop BBipaacaeT cboio HCKpeHHioK) 6jiaroAapHocTB B. II. TBepAoxjie6oBy (HHH 
r eojiorHH npn CapaTOBCKOM rocyAapcTBeHHOM yHHBepcHTeTe) 3a npeAOCTaBJieHHBiH 
hm o6pa3eu, KOTopBiii nocjiyacHJi tojiothiiom jxjisl onncaHHoro hoboto BHAa L. archaica , 
J\. E. !Hep6aKOBy (IIHH PAH) 3a to, hto oh no3HaicoMHJi aBTopa c aohojihhtcjibhbim 
3K3eMnjiHpoM 3 toto BHAa H3 MecTOHaxoMCACHHH CoKOBKa, H. A. HraaTBeBy (rHH PAH) 
3a npeAocTaBJieHHyio bo3momchoctb H3yHHTB o6pa3ijBi H3 kojuickahh MefieHa, a Taioxe 
JI. A. Kapu;eBOH (EHH PAH) 3a bo3momchoctb H3yneHHH MaTepnana Ha cicaHHpyiomeM 
3JieKTpOHHOM MHKpOCKOne. 

Pa6oTa ocymecTBJHuiacB npn (J)HHaHC 0 B 0 H noAAepHcice Pocchhckoto (J)OHAa (J)yH- 
AaMeHTanBHBix HCCJieAOBaHHH (npoeKT N° 04-05-64911), a Taioxe Pocchhckoh aicaAe- 
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SUMMARY 

Pinnated phyllodes of Lepidopteris archaica sp. nov. are .described. The new species is probably 
the most ancient one within the genus occurred in the Permian and Triassic. Pinnules of Lepidopteris 
are assumed to be developed from tubercules which covered abundantly phyllodes of L. archaica and 
preserved at rachides of posterior species. Thus the complex pinnated «leaves» of Lepidopteris are real 
phyllodes. This can explain their peculiarity in respect of leaf evolution within the Peltaspermaceae. 
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npHBeaeHBi cBe^eHHjt o (JmopHCTHHecKHX HaxoflKax, c^enaHHEix bcchoh— JieTOM 2005 r. b AjrrancKOM 
Kpae h PecnybjiHKe Ajrran. Ba BH^a — Draba huetii Boiss., D. stenocarpa Hook. fil. et Thoms. — yica3aHU 
aJin (J)Jiopw Pocchh BnepBbie; npHBe^eHti MecTOHaxoxc^eHnx HeKOTOpux peflKHX win K)ra 3ana^HOH Ch6h- 
pH h Pocchh bh^ob hbctkobbix pacTeHHH. 

KjiKDHeBbie cjioBa: (JmopHCTHHecKHe Haxo^KH, AjiTan, Pocchh. 

BecHOH—JieTOM 2005 r. aBTopaMH coo6meHH5i 6eijio coBepmeHo hcckojibko He- 
6ojibihhx OKcneAHiiiHOHHEix BBie3flOB b npe^ejiax AjiTancicoro Kpaa h PecnyOjiHKH AjiTan, 
nacTHHHo b paMKax BEinojiHeHHH coBMecTHoro PoccHHCKo-KmaHCKoro npoeKTa «Ojio- 
pHCTHHecKoe oOcjieAOBaHHe KmaHCKoro h Pyccxoro AnTaH» (rpaHTEi N° 03-04-39026 
POOH h 30411120111 HauHOHajiEHoro (JiOHfla ecTecTBeHHEix Hayic KHTaa). 06pa6oTKa 
co6paHHoro MaTepnana no3BOJiHjia ^oiiojihhte flaHHBie no (Jmope AjiTan n Pocchh b n;e- 
jiom. 06pa3iiEi xpaMTCH b rep6apHH IOmcho-ChGhpckoto 6oTaHHHecicoro ca^a Arran- 
ckoto rocyHHBepcHTeTa (ALTB), 6ojiBina5i nacTB AySjieTOB nepeflaHa b Tep6apHH Eo- 
TaHHnecKoro HHCTHTyTa hm. B. JL KoMapoBa PAH (LE) h HHCTHTyra 6oTaHHKH KHTan- 
ckoh axa^eMKH Hayic (PE). 


Budbi, noebie dm Poccuu 

Draba huetii Boiss. — AjrraHCKHH KpaH, TpeTBJiKOBCKHH p-H, flOJiHHa p. Alien, ropa 
HepHEiH KaMeHE MOK^y cejiaMH IIlHnyHHxa h KpacHoe Pa3flOJiBe, 50°55' c. in., 
82°21' b. okojio 500 m Hafl yp. m., CTenHOH 3aicycTapeHHBiH ckjioh, 8—9 V 2005, 
P. B. KaMejiHH, C. B. Cmhphob, C. A. Koctiokob, M. T. KyijeB (ALTB). 

npeHMymecTBeHHo ioro-3anaflHo-cpeflHea3HaTCKHH ropHo-CTenHoi! bha, He oTMe- 

HaBiHHHca ceBepHee fl^cyHrapcKoro AnaTay (KoBaneBCicafl, 1974). HeflaBHo D. huetii 
6biji o6HapyaceH HaMH Ha ioro-3ana,zi;HBix npeAropB^x Tap6araTan (oxp. noc. CerH36an h 
IOhchbih YpzpKapcicoro p-Ha AnMa-AraHCKOH o6ji. — ALTB) (TepMaH, 2003a). Haxofl- 
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Ka BHfla b npe^ejiax PyccKoro Ajrrafl otctoht ot yKa3aHHtix MecTOHaxoac^eHHH 6ojiee 
HeM Ha 400 KM Ha CeBep. OHeBHAHO, 3Ta AH3I>K)HKI];H5I 06l»HCH«eTCH HCAOCTaTOHHOH H3y. 
HeHHOCTBio paHHeBeceHHen (Jmopti 3anaAHOH nacra AjiTancKOH ropHOH CTpaHBi (Arc). 
KpoMe Toro, no-BHAHMOMy, b HacToamee BpeMH HMeeT MecTo aHTponoreHHoe pacmnpe- 
HHe apeana AaHHoro nonycopHoro oAHOJieTHHKa Ha ceBepo-BOCTOK. 

D . stenocarpa Hook. fil. et Thoms. — PecnyOjiHKa AjrraH, Kom-ArancKHH p-H, 
ypoHHme «CTem> CaMaxa» 6jih3 cjihahha KoKcy h Apiyra, 49°45' c. m., 87° 16' b. a., 
1600 m HaA yp. m., 0C0HK0B0-3JiaK0B0-pa3H0TpaBHa)i cTent no CKJiOHaM, CKajiBi, 
2 VI 2005, C. B. Cmhphob, HeH Bchjih, J\. A. TepMaH, )KaH IIIypeH, Ca PeH, T. A. Ko- 
ntiTHHa (ALTB, LE, PE). 

^HTpajitHo-cpeAHea3HaTCKHH MOHTaHHBiii oAHOJieTHHK, b npeflenax ATC BCTpe- 
naiomHHCH b Ka3axcTaHCKOM h KHTaiicKOM Arnae, He^aBHo yKa3aHHBiH Taotce aas 
MoHrojiBCKoro Ajrrafl (T epMaH, 2001; 36ejn>, PyAaa, 2002). Bepo^THocTB 3aHoca b AaH- 
hom cjiynae hckjhohhtb hcjib3h, oAHaKo KaK HajiHHHe c6opoB (b tom HHCJie CTapBix) H3 
npHJieraiomHX HacTen ATC, TaK h xapaKTep OTMeneHHoro MecTOHaxo)KAeHHJi yKa3BiBa- 
K)T Ha ecTecTBeHHOCTB npoH3pacTaHHH Draba stenocarpa Ha KpaHHeM lore PyccKoro 
AjiTan, r^e pacnojiaraeTca ceBepHaa rpaHHija apeajia BHAa. 


Hoebie u pednue eudbi dun Ajimcm 

Sterigmostemum capsicum (Lam.) Rupr. (S. tomentosum (Willd. Bieb.)) — Ajiran- 

CKHH Kpail, nOCneJIHXHHCKHH p- H, OKp. C. HHKOJiaeBKa, CTenHOH 3aKyCTapeHHBIH CKJIOH 

npaBOH TeppacBi p. IIonepeHHaji, 51°51'46" c. m., 82°04'25" b. a*, 200 m HaA yp. m., 
8 V 2005, P. B. KaMejiHH, C. B. Cmhphob, C. A. Koctiokob, M. T. KyijeB (ALTB, LE). 

PacnpocTpaHeHHe 3 toto BHAa Ha lore 3anaAHOH Ch6hph paccMaTpHBajiocB HeAaBHo 
(TepMaH, 2002) h 6bijio noKa3aHo, hto AocTOBepHBie c6opBi c TeppHTopHH AjrraHCKo- 
ro Kpa x oTcyTCTByiOT. OAHaKo, yHHTBiBaa HajiHHHe hcckojibkhx o6pa3ijOB, co6paHHBix 
c TeppHTopHH Ka3axcTaHa b HenocpeACTBeHHOH 6 jih30cth ot rpaHHijBi c AmaHCKHM 
KpaeM, bha 6biji ocTaBJieH ajw «OnpeAeJiHTejiH...» (TepMaH, 20036) Ha cjiynaH BepoflT- 
hoto Haxo^CAeHHH b Kpae. no-BHAHMOMy ijHTHpoBaHHBiH c6op npeACTaBJiaeT cahhct- 
BeHHoe AOCTOBepHoe Haxo)KAeHHe S. capsicum b pernoHe. PeKOMeHAyeTCJi rjik mccthoh 
oxpaHBi b AjiTaiicKOM Kpae KaK xapaicrepHBiH komhohcht cyxnx CTenen, HMeiomnx b pe- 
rnoHe orpaHHneHHoe pacnpocTpaHeHHe h b HacToamee BpeMJi nonra nojiHOCTBio aHTpo- 
noreHHo H3MeHeHHBix. 

Saussurea cana Ledeb. — AjrraHCKHH Kpan, nocnejiHXHHCKHH p-H, OKp. c. HnKOJia- 
eBKa, CTenHOH 3aKycTapeHHBiH ckjioh npaBOH TeppacBi p. IIonepeHHaji, 51°51 '46" c. m., 
82°04'25" b. A-, 200 m HaA yp. m., 8 V 2005, P. B. KaMejiHH, C. B. Cmhphob, C. A. Ko¬ 
ctiokob, M. T. KyijeB (ALTB). IIobtophbih c6op TaM ace, 14 IX 2005, C. B. Cmhphob 
(ALTB, LE). 

CpeAHe-ueHTpajii>Hoa3HaTCKHH paBHHHHO-npeAropHBiH nycTBiHHO-CTenHOH bha, 
HaxoA^mHHCH b AjiTancKOM Kpae Ha ceBepo-BOCTOHHOM npeAene apeajia, rAe oneHB pe- 
Aok h BHeceH b «KpacHyio KHHry AnTancKoro Kpan» KaK Beponrao HCHe3HyBiHHH c 3 toh 
TeppHTopHH (IIlMaKOB, 1998), nocKOJitKy 6ojiee 80 neT b pernoHe He coGnpajicji. flo Ha- 
CTOflmeH HaxoAKH b pernoHe 6bdio h3bcctho He 6ojiee 3 MecTOHaxo^CAeHHH : Asa H3 hhx 
(YcTB-HapBimcKa)! npncTaHB h noc. JIokotb) 6bijih yKa3aHBi JI. n. CeprneBCKOH (1964), 
npnneM He hckjhohcho, hto c6op H3 OKpecTHocTeil noc. JIokotb othochtch k TeppHTo¬ 
pHH Ka3axcTaHa. KpoMe toto, b Tep6apHH hm. II. H. KpBiJiOBa (TK) xpaHHTCH o6pa3eu 
S. cana , co6paHHBiH JI. A. Ytkhhbim: «EapHayji.[BCKHH] y.[e3A] Me^cAy c. Kann h Poah- 
hoh, CTenH. Jiyr, 27 VII 1913 r.», onpeAejieHHBiH KaK S. salicifolia (L.) DC. Bee o6pa3- 
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ijbi H3 AjiTancKoro xpan xapaxTepH3yiOTcn 6ojiee mc30(|)hjibhbim o6jihkom no cpaBHe- 
HHK) C THnHHHBIMH 3 X 3 CMminpaMH S. CCUta H3 Ka3aXCTaHa H KHTafl, OTJIHHanCB OT HHX 
6ojiee mnpoKHMH jihctbhmh (ao 7—8, a He A —5 mm mnp.) n 6ojiee cxyAHBiM onyrne- 
HneM Bcero pacTeHHn. IIoAo6HBie o6pa3ijBi C. IO. Jlnninnu (1962) oraec k var. latifo- 
lia Lipsch. 

Frankenia pulverulenta L. — Pecny6jiHKa Ajrran, Kom-ArancxHH p-H, oxp. 
noc. To6ejiep, 49°54.5' c. in., 88°47.5' b. a., 1700 m HaA yp. m., hhcbhhx no cojioHijy, 
9 VII 2005, C. A. EajiaHAHH, A. TepMaH (ALTB, LE). 

IIInpoKO pacnpocTpaHeHHBin b 3anaAHon nacra flpeBHero CpeAH3eMBn rajio(|)HJiB- 
hbih OAHOjieTHHK, hmcioiahh b 3anaAHOH Cn6npH ceBepo-BOCTOUHyio rpaHHijy apeana; 
Ann Pecny6jiHKH AjiTan paHee He yxa3BiBajicn. EjinacanniHe MecroHaxoncAeHHn oTMene- 
hbi Ha ioro-3anaAe AjiTancxoro xpan (KpBuiOB, 1933; KpacHo6opoB, 2003) h b Kotjiobh- 
He Eojibihhx 03ep Ha ceBepo-3anaAe MoHrojinn (rpy6oB, 1982). HeAaBHnn HaxoAKa b 
HenocpeACTBeHHon 6jih30Cth ot yKa3aHHoro MecTOHaxoncAeHHn cxoAHoro no pacnpo- 
CTpaHeHHio h 3Ko6nojiornHecKHM oco6eHHOCTHM Erysimum sisymbrioides C. A. Mey., 
Taioxe oxa3aBinerocn hobbim Ann pernoHa bhaom (repMaH, 2002), yica3BiBaeT Ha nepc- 
neKTHBHOCTB AanBHeHinero H3yneHHn rajio(|)HJiBHOH (JmopBi IOro-BocTOHHoro Ajrran. 

Gagea kuraiensis Levichev — Pecny6jiHKa Ajrran, Kom-ArancxHH p-H, yponnme 
«CrenB CaMaxa» 6jih3 cjinnHnn Koxcy n ApryTa, 49°45' c. in., 87°16' b. a., ocohxo- 
B0-3JiaK0B0-pa3H0TpaBHan CTenB. 2 VI2005. C. B. Cmhphob, He h BeHjin, J\. A. TepMaH, 
)KaH IIIypeH, Ca PeH, T. A. KonBiTHHa, RSAE 233 (ALTB, LE, RE); TaM nee, lOnc- 
HO-HyncKnn xp., nepeBan b oxp. 03. TapxaraHcxoe, 49°35' c. in., 88°18.5' b. a., 2380 m 
HaA yp. m., no xpanM Mep3JiOTHBix mcabjibohob MoxoBO-ocoxoBO-xo6pe3HeBOH TyimpBi. 
3 VI 2005, ohh nee, RSAE Ws 321 (ALTB). 

HeAaBHO onncaHHBin H3 IOro-BocTOHHoro AjiTan (Kypancxan xoTJiOBHHa) bha (Jle- 
BnneB, 2001), ao cnx nop h3bccthbih jihuib no TnnoBOMy c6opy. Ilpn onncaHnn BHAa 
H. T. JleBnneB HMeji b cbocm pacnopnnceHnn jihuib ABeTymne 3X3eMnjinpBi, noaTOMy He- 
xoTopBie oco6eHHOCTH Mop^ojiornn G. kuraiensis ocTajincB Hen3BecTHBi. Kax oxa- 
3ajiocB, npn OTijBeTaHHH n njioAOHOineHHH pacTeHnn 3HannTejiBHO yAJiHHniOTcn n nx 
BBicoTa cocTaBJineT He 7—11, a b cpeAHeM 15 — 20(20) cm. He BcerAa BBipanceHa n oaho- 
ABeTxoBOCTB — AocTaTOHHo o6bihhbi 3X3eMnjinpBi c 2 — 3 ABeTxaMH. Kopo6onxn xpyn- 
HBie, 8—12 mm An n A — 7 mm innp., ot y3xo- ao inHpoxo-oOpaTHonHijeBHAHBix. 

Potentilla humifusa Willd. ex Schlecht. — Pecny&nnxa AjiTan, Kom-ArancxHH p-H, 
yponnine «GrenB CaMaxa» 6 jih 3 cjinnHnn Koxcy n ApryTa, 49°45' c. in., 87° 16' b. a., 
oconxoBo-3JiaxoBO-pa3HOTpaBHan CTenB. 2 VI 2005. C. B. Cmhphob, HeH Bchjih, 
fl. A. TepMaH, )KaH IIIypeH, CaPeH, T. A. KonBiTHHa, RSAE Ns 240 (ALTB, LE, PE). 

OrenHOH, npeHMymecTBeHHo paBHHHHo-HH3xoropHBiH bha, oneHB o6bihhbih Ha ce- 
Bepo-3anaAHOH nepH(J)epHH ATC. PacnpocTpaHeHHe BHAa b 3anaAHOH Ch6hph 6buio no- 
APo6ho paccMOTpeHO n. H. Kpbijiobbim (1933), npn 3 tom Ann TopHoro AjiTan 6 buio no- 
xa3aH0 tojibxo oaho MecTOHaxoncACHne (oxp. c. KoTaHAa Ha KaTyHH). 3Ta nee Tonxa — 
eAHHCTBeHHan, npHBeAeHHan Ann TopHO-AjrraHCXOH aBTOHOMHOH oGjiacra bo «Ojiope 
Ch6hph» (Ha xapTe) (Kyp6arcxHH, 1988). TaxHM o6pa30M, HOBoe MecTOHaxoncAeHHe 
nBJineTcn btopbim b Pecny6jinxe AjiTan h npeACTaBJineT loncHBiH nyHXT pacnpocrpaHe- 
Hnn P. humifusa b Ch6hph. 

Potentilla arenosa (Turcz.) Juz. — Pecny6jinxa AjrraH, Koin-ArancxHH p-H, Aonn- 
Ha p. Hyn b oxp. c. MeHBi, 50°15' c. in., 87°42' b. a., 3JiaxoBO-pa3HOTpaBHBie cTenHBie 
cxjiohbi. 4 VI 2005. C. B. Cmhphob, HeH Bchjih, /J. A. TepMaH, )KaH IIIypeH, Ca PeH, 
T. A. KonBiTHHa, RSAE Ns 345 (ALTB, LE, PE); TaM nee, yponmne «OrenB CaMaxa» 
6jih3 cjinnHHn Koxcy h ApryTa, 49°45' c. in., 87° 16' b. a., oconxoBO-3JiaxoBO-pa3Ho- 
TpaBHan CTenB, 2 VI 2005, ohh nee, RSAE N° 210 (ALTB, LE, PE). 
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Boctohhoch6hpckhh bha rH6pHAoreHHoro npoHCxo5KAeHHH, rjul 3anaAHOH Ch6hph 
paHee He oTMenaBmHHCfl; ajiTancKHe 3K3eMnjmpi>i xapaKTepH3yiOTC5i hh3kopocjioctlio 

H M eJIKOUBeTKOB OCTBK). 

Tulipa uniflora (L.) Bess, ex Baker — Pecny6jiHKa AmaS, Kom-ArancKHH p~n, 
lOacHo-HyHCKHH xp., npaBtm 6eper p. ,H)Ka3aTop b 6—8 km HH»ce ycTtn p. Tapa, 
49°38' c. hi., 88°06' b. a., 2070 m Ha^yp. m., CTenHtie ckjiohbi, 3 VI 2005, C. B. CMHp- 
hob, He h BeHJiH, J\. A. TepMaH, )KaH IIIypeH, Ca PeH, T. A. KonBroma, RSAE N° 309. 
(ALTB, PE); TaM ace, ypoHHme «CTenB CaMaxa» 6jih3 cjihhhhh KoKcy h Apryra, 
49°45' c. hi., 87°16' b. a., 0C0HK0B0-3JiaK0B0-pa3H0TpaBHaa CTenB, 2 VI 2005, ohh ace, 
RSAE Jfa 191 (ALTB, LE, PE). 

Bha BHeceH b «KpacHyio KHHry PecnyOjiHKH Ajrraib), rAe npHBOAHTCfl 8 MecTOHa- 
xoacAeHHH, npHyponeHHBix rjiaBHBiM o6pa30M k 3anaAHOH nacra pecnyOjiHKH (MaHeeB, 
1996; Illayjio, 1997). IIpHBeAeHHBie tohkh — caMBie loro-BOCTOHHtie nyHKTBi pacnpo- 
cxpaHeHHfl BHAa b PyccKOM AjiTae. 
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SUMMARY 


The data on floristic findings made in 2005 in Altai Territory and Altai Republic are given. 
Two species (Draba huetii Boiss. and Draba stenocarpa Hook, fil et Thoms.) are new records to Rus¬ 
sia; localities of some other species of vascular plants rare in South-West Siberia and Russia in general 
are reported. 
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O HAXOflKAX PE^KHX BOflHEIX PACTEHHH 
HA AAJIbHEM BOCTOKE POCCHH 
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ON THE RECORDS OF RARE AQUATIC PLANTS IN THE RUSSIAN FAR EAST 

EOTaHHHeCKHM Caa-MHCTMTyT ABO PAH 
690024 BjiauMBOCTOK, yji. MaKOBCKoro, 142 
Teji. (4232)386476 
E-mail: pshennikoval@yandex.ru 
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npHBOAaTCH HOBwe AaHHLie o pacnpocTpaHeHHH 9 bh^ob peflKHX boahlix pacTeHHH b ceBepHwx pano- 
Hax npHMopcKoro h Ha tore XabapoBCKoro KpaeB. 

KjiioHeBMe cjioBa: pe^KHe Bo^Hwe pacreHmi, flajiLHHH Boctok Pocchh. 

B pe3yjiETaTe 3KcneAHijHOHHBix noe3AOK 2004 — 2005 rr. no ceBepHHM panoHaM 
npHMopcKoro h iora XaGapoBCKoro KpaeB beihbjichei hobeic MecTOHaxo^cACHM 9 bh- 
AOB BOAHEIX pacTeHHH. Bee OHH JU1X TeppHTOpnn npHMopcKoro Kpaa flBJHHOTCfl peAKH- 
mh (KypemiiOBa, 1968; XapKeBHH, Kanypa, 1981). Hn^ce npnBeAeHEi Hanfiooiee HHTe- 
pecHEie HaxoAKH, repGapHEie o6pa3ijBi kotopeix xpamiTCfl b repGapnn BoTaHnnecKoro 
caAa-HHCTHTyTa flBOPAH (VBGI), AySneTEi nepeAaHEi B FepGapnH EoTaHHnecKO- 
ro HHCTHTyra hm. B. JI. KoMapoBa PAH (LE). Ha3BaHna pacTeHHH yKa3aHBi b cootbct- 
ctbhh co cboakoh C. K. HepenaHOBa (1995). 

Trapa incisa Sieb. et Zucc. — Bha BnepBEie 6 eiji HanAeH B. H. BopomnjiOBEiM b 
1952 n 1956 rr. (BopoimuiOB, 1960) b npnMopcKOM Kpae. BcTpenaeTca aobojieho peAKO 
(nmeHHHKOBa, 2002). HaMn o6Hapy>KeHO 5 hobeix MecTOHaxo)KAeHHH b 3tom peraoHe: 
npHMopcKHH Kpan: JIeco3aBOACKHH p-H, OKp. r. JIeco3aBOACKa, b KaHajiax, 24 VIII2004, 
JI. M. IlmeHHHKOBa, C. B. HecTepoBa; TaM )Ke, 03. JI66EiHn;eBa, 24 VIIL2004, ohh tkq; 
AHyHHHCKHH p-H, npOTOKa p. ApceHEeBKH, Ha paCCTOHHHH npHMepHO. 1 KM OT nOBOpOTa 
Ha c. HepHEimeBKy, 19IX 2005, JI. M. nmeHHHKOBa, JI. H. MHpOHOBa* M: H. ApxHnoBa; 
CnaccKHH p-H, OKp. c. KpoHmraATKa, KpoHmTaATCKoe BOAOxpaHHJiHme, 29 VIII 2005, 
JI. M. nmeHHHKOBa, E. H. EepecTemco; noKapcKHH p-H, OKp. coBX03a no^capcKHH, no- 
>KapcKoe BOAOxpaHHJiHme, 30 VIII 2005, ohh tkq (Ha ceroAHfluiHHH ache* 3to caMaa ce- 
BepHaa TOHKa HaxoHCAeHHH BHAa Ha TeppHTopHH npHMopcKoro Kpaa).' 

T. japonica Fler. — npHMopcKHH Kpan: JIeco3aBOACKHH p-H, OKp. r. JIeco3aBOACKa, 
03. JIoGEiHiteBa, 24 VIII 2004, JI. M. IlmeHHHKOBa, C. B. HecTepoBa; CnaccKHH p-H, 
OKp. c. KpoHmTaATKa, KpoHmTaATCKoe BOAOxpaHHJinme, 29 VIII 2005, ohh tk e; no- 
^capcKHH p-H, OKp. coBxo3a no>KapcKHH, no^capcKoe. BOAOxpaHHJiHme, 30 VIIP2005, 
JI. M. IlmeHHHKOBa, E. H. EepecTemco; TaM tkq, JlyneropcKoe BOAOxpamtriHiAe, 1IX 2005, 
ohh )Ke. 
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T. sibirica Tier. — IIpHMopcKHH Kpafi: JleamBOACKHH p-H, onp. c. ropHbie Kjiio- 
hh, CTapnijbi y Aoporn, 23 VIII 2004, JI. M. IlmeHHHKOBa, C. B. HecTepoBa; Cnac¬ 
cKHH p-H, OKpecTHOcra c. KpomuTaAKa, KpomuTaACKoe BOAOxpaHHJiume, 29 VIII2005, 
JI. M. IlmeHHHKOBa, E. H. EepecTeHKO. XaGapoBCKHH Kpaii: OKpecraocTH c. IlepeHc- 
jiaBKa, p. Khh, 31 VIII 2005, ohh tkq. 

T. manshurica Fler. — IIpHMopcKHH Kpaii: IIo^capcKHH p-H, OKpecraocTH C0BX03a 
IIo»capcKHH, IIo)KapcKoe BOAOxpaHHJinme, 30 VIII2005, JI. M. IlmeHHHKOBa, E. H. Ee- 
pecTeHKO. CaMaa ceBepHaa TOHKa b apeajie 3toto BH^a. 

T. maximowiczii Korsh. — IIpHMopcKHH Kpan: flajibHepeneHCKHH p-H, OKpecraoc- 
th c. 3BeHHropoAKa, 03. rjiyGoKoe, 1 IX 2005, JI. M. IlmeHHHKOBa, E. H. EepecTeH- 
KO; IIOMCapCKHH p-H, OKpeCTHOCTH COBX03a IIo»CapCKHH, IIOMCapCKOe BOAOXpaHHJIH- 
me. 30 VIII 2005, ohh tk e; TaM tk e, OKpeCTHOCTH c. OeAOceeBKa, HeGojibinoH boao- 
eM, 1 IX 2005, ohh 7K e; XaGapoBCKHH Kpaii: 688 km Tpaccbi Bjia^HBOCTOK—XaGapoBCK, 
HeGojibmoe 3apacTaiomee 03epo, 1 IX 2005, JI. M. IlmeHHHKOBa, E. H. EepecTemco; 
OKpeCTHOCTH c. IlepeflCJiaBKa, p. Khh, 31 VIII 2005, ohh jkq. 

T. pseudoincisa Nakai — IIpHMopcKHH Kpaii: JIeco3aBOACKHH p-H, OKpecraocTH 
c. TopHbie Kjiiohh, CTapnijbi y Aoporn, 23 VIII 2004, JI. M. IlmeHHHKOBa, C. B. HecTe- 
poBa; CnaccKHH p-H, OKpeCTHOCTH c. KpomiiTaATKa, KpoHmraATCKoe BOAOxpaHHJiHme, 
29 VIII 2005, JI. M. IlmeHHHKOBa, E. H. EepecTeHKO. 

Ottelia alismoides (L.) Pers. — Pcakhh bh a, HaxoAAmHHca Ha rpaHH HCHe3HOBemDi. 
J\o HeAaBHero BpeMeHH CHHTajiocb, hto O. alismoides b XaGapoBCKOM Kpae He npoH3pa- 
CTaeT. IlepBaH HaxoAKa BH^a (AHTOHOBa, 2005) c^ejiaHa Ha 400 km ceBepHee HH30BbeB 

р. Ehkhh. HaMH HaHAeHO HOBoe MecTO npoH3pacTamDi: 688 km no Tpacce BjiaAHBO- 
ctok —Xa6apoBCK, He6ojibmoe 3apacTaiomee 03epu;o, 1 IX 2005, JI. M. IlmeHHHKOBa, 
E. H. EepecTeHKO. 06Hapy»ceHHaH nonyjiflijHfl 6biJia npeACTaBJieHa HecKOJibKHMH cot- 
hjimh oco6en. PacTeHHH HaxoAHJiHCb b <|)a3e ABeTemifl h Hanajia njioAOHomeHHH, npoH3- 
pacTajiH Ha hjihctom Ha rjiy6HHe 30 — 40 cm nojiynorpy^ceHHbiMH b BOAy; 6jieA- 
Ho-cnpeHeBbie abctkh b Macce HaxoAHJiHCb Ha noBepxHOCTH boabi, co3peBaiomHe nno- 
Abi 6biJiH norpy^ceHbi b BOAy. 

Euryale ferox Salisb. — IIpHMopcKHH Kpan: IIo»capcKHH p-H, OKpecraocTH coBX03a 
IIo»capcKHH, IIo^capcKoe BOAOxpaHHJinme, 30 VIII2005, JI. M. IlmeHHHKOBa, E. H. Ee¬ 
pecTeHKO. IIonyjwAHH npeACTaBJieHa HecKOJibKHMH AecaTKaMH oco6en. PacTeHHH Haxo¬ 
AHJiHCb b (|)a3e ABeTeHHH h co3peBaHHH nnoAOB. HacTb 3pejibix ceMHH nnaBajia Ha no- 
BepXHOCTH BOAbl. 

Nelumbo komarovii Grossh. — IIpHMopcKHH Kpan: CnaccKHH p-H, OKpeCTHOCTH 

с. KpoHurraATKa, KpoHmTaATCKoe BOAOxpaHHJinme, 29 VIII2005, JI. M. IlmeHHHKOBa, 
E. H. EepecTeHKO. PacTeHHfl npoH3pacTaioT b 2 OTAajieHHbix Apyr ot Apyra MecTax, xo- 
pomo pa3BHTbie, oGhjibho ABeTymne h mioAOHOCfliAHe. 

CIIHCOK JIHTEPATYPbl 
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ThuenuuKoea JI. M. OjiopHCTHnecKHe HaxoflKH peflKHX bo^hlix pacTeHHH b IIpHMopcKOM Kpae h Ha no- 
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CTOK, 2002. C. 158—159. 
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roCCCP). CTI6., 1995.992 c. 


SUMMARY 

New information is given on distribution of 9 species of aquatic plants in the Russian Far East, rare 
to the territory under study ( Trapa incisa, T. japonica, T. sibirica , T. manshurica , T. maximowiczii, 
T. pseudoincisa, Ottelia alismoides, Euryale ferox , Nelumbo komarovii). 
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npHBOflflTCH HOBbie CBeAeHHH O paCnpoCTpaHeHHH 6 BHflOB aflBCHTHBHblX pacTeHHH, H3 HHX 3 BHfla pa- 
Hee He oTMenajincb bo 4 >Jiope XabapoBcxoro icpaa, a 3 hbjihiotch pe^KHMH jxjix ototo peraoHa. 

KjnoneBbie cjioBa: aflBeHTHBHbie bh^m, (JmopHCTHHecKHe hbxoakh, XabapoBCKHH Kpafi. 

B pe3yjibTaTe (JmopHCTHHecKHX HCCJie^OBaHHH, npoBe,zjeHHbix b 2001 — 2005 rr. b 
pa3Hbix paHOHax XaGapoBCKoro icpaa h o6pa6oTKH paHee coOpaHHoro repGapHoro Mare- 
pnajia, nojiyneHbi aaHHbie o peAKHx h hobbix b pernoHe a^BeHTHBHbix BH^ax pacTeHHH. 
Bhabi, BnepBbie npuBO^HMbie juul (Jmopbi XaGapoBCKoro xpaa, o6o3HaHeHbi 3Be3AOH- 
koh (*). 

TepOapHbie o6pa3ijbi, no^TBep^ztaiomHe Haxo^KH, nepe,zjaHbi b Tep6apHH EoTaHH- 
necKoro HHCTHTyTa hm. B. JI. KoMapoBa PAH (LE). npn ijHTHpoBaHHH repGapHbix 06- 
pa3ijOB (|)aMHJiHfl KOJiJieKTopa — aBTopa HacToamen CTan>H — onymeHa. 

Arctium minus (Hill.) Bemh. — XaGapoBCKHH Kpaii, Komcomojibckhh p-H, noc. Ce- 
jihxhho, nycTbipb okojio BOK3ajia, 15 VIII 2001. 

EBponeHCKHH BHA, Ha pOCCHHCKOM flaJIbHCM BoCTOKe (P,fl(B) H3BeCTHbIH npeHCAe B 
OKpecTHocTHX ropoAOB Bjia/jHBOCTOKa (CocyAHCTbie..., 1992) h KoMCOMOJibCKa-Ha-AMype. 

Senecio dubitabilis C. Jeffrey et Y. L. Chen — XaGapoBCKHH Kpaii, YjibHCKHH p-H, 
c. EoropoACKoe, npHCTaHb, oGoHHHa floporn, 5 X 2004; TaM »ce BaHHHCKHH p-H, ct. TyM- 
HHH, 7K .-fl. HaCbHIb. 19 VIII 2005. 

EBpoa3HaTCKHH bha Ha PflB npoH3pacTaeT b AMypcKoii o 6 ji. h Ha 3ana;je XaGapoB- 
CKoroKpaa (nocejiKH HerAOMbiH, noc. Ypraji; CocyzjHCTbie..., 1992). no-BH^HMOMy, 
3 tot bh a pacnpocTpaHeH Gojiee uinpoKO, ho ero peflKO rep6apH3HpyioT. 
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*Pilosella floribunda (Wimm. et Grab.) Fries — XaGapoBCKHH Kpan, HaHafi- 
cKHHp-H, hctokh p. HepMaji, JieBoro npuTOKa p. Typ, oGonHHa jiecoB03HOH Aopom, 
19.06.2002. 

EBponeHCKHH bh a, rnupoKO paccejiHBiuHHCH Ha CaxajiHHe, Kypnjiax h lore npHMop- 
CKoro xpaa (CocyAHCTbie..., 1992). Oahh h3 HeMHorax a^BeHTHBHwx bhaob pacTeHHH 
b XaGapoBCKOM Kpae, npoH3pacTaiomHX BAajiH ot HacejieHHbix nyHKTOB, no oGonnHaM 
jiecoB03Hbix Aopor, no BOJioicaM. 

Inula helenium L. — XaGapoBCKun Kpan, Komcomojibckhh p-H, noc. ^IroflHbiH, cBaji- 
xa b OKpecTHOCTax nocejiKa, 24 VIII 2001. 

EBponencKO- 3 anaAHoa 3 HaTCKHH bha. BbipamHBaeTca kslk jieKapcTBeHHoe h Aeicopa- 
THBHoe pacTeHHe. B r. XaGapoBcxe h lomiee H 3 peAKa BCTpenaeTca c Hanajia 1990-x rr. 
Ha 3 ajie)Kax, baojib Aopor, Ha ra30Hax. CoGnpajica oahh pa3 b 1993 r. b oxpaHHon 30He 
EojibuiexexuHpcKoro 3 anoBeAHHica (MejibHHKOBa, 2002). flaHHaa HaxoAKa caMaa ceBep- 
Haa Ha TeppHTopHH PflB. 

*Tussilago farfara L. — XaGapoBCKHH Kpaii, r. XaGapoBCK, yji. IlHOHepcKafl, 060 - 
HHHa aBTOCTpa^bi, 23 VI 2003. 

B KOKHbix panoHax xpaa BbipamHBaeTca Kan JieKapcTBeHHoe pacTeHHe, yxoAHT H 3 
KyjibTypbi. B nocjieflHHe roABi name OTMenaeTca Ha Bjiamibix jiy^canKax no KaHaBaM n 
oGoHHHaM Aopor. 

*Saussurea amara (L.) DC. — XaGapoBCKHH Kpaii, r. XaGapoBCK, ct. Xa 6 apoBCK-II, 
)k.-a. otkoc, 23.09.2004; TaM )Ke, BepxHeGypeHHCKHH p-H, ct. Ypraji, )k.-a. nyTH, 
14 VIII 2002. 

CrenHon eBpoa3HarcKHH bha, oGnTaiomHH Ha cojiOHnaicax h cojioHnaKOBbix Jiyrax. 
Ha PflB H 3 BecTeH Ha 3 anaAe AMypcKon o6ji. h b OKpecTHOcTax BjiaAHBocTOKa (CocyAH- 
CTbie..., 1992). B XaGapoBCKOM Kpae hbmh OTMenaeTca c 1990 r., Bee hbxoakh npnypo- 
neHbi k MecTooGHTaHiwM no )Kejie3HbiM AoporaM. 

CnHCOK JIHTEPATYPbl 

MenbHUKoea A. E. CocyaHcrae pacTeHH* 3anoBe;jHHKa « EojibinexexuHpcKHH» // Ojiopa h <{>ayHa 3ano- 
Be^HHKOB. M., 2002. Bun. 102. 131 c. 

Cocyducmbie pacTeHHH coBeTCKoro flajiLHero BocToxa / Otb. pea. C. C. XapxeBHH. CI16., 1992. T. 6. 
428 c. 


SUMMARY 

New data on distribution of 6 alien plant species in Khabarovsk Territory are presented. 
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a>JIOPHCTHHECKHE HAXO^KM HA XPEBTE MHO-HAH 
(XABAPOBCKHH KPAH) 

V. M. VAN, G. V. VAN, I. N. ZAUGOLNAYA. 

FLORISTIC RECORDS IN THE MYAO-CHAN MOUNTAINS (KHABAROVSK TERRITORY) 

TOY Bno «KoMCOMO.mbCKHH-Ha-AMype rocyaapcTBeHHMH ne^arorMHecKHH yHMBcpc htct» 

681000 Xa6apoBCKMH Kpafi, r. KoMCOMOJibCK-Ha-AMype, yji. KupoBa, 17, Kopn. 2 
riocTyrnuia 11.04.2006 

IIpHBOflflTCH CBCACHHX O 38 HOBLIX H peflKHX BHflaX C Xp. MflO-HaH (Xa6apOBCKHH Kpafi), H3 KOTOpWX 
2 BH^a BKJiiOHeHM b «KpacHyio KHwry PCOCP», 3 — «KpacHyio KHHry Xa6apoBCKoro Kpax» h 2 — pexo- 
MeH^oBaHM aim bhccchhh bo 2-e H3^aHHe «KpacHoft KHHrw Xa6apoBCKoro Kpax». BnepBwe yKa3aHbi win 
HHXCHero AMypa 9 bhzjob, rhx EypeHHCKoro ({mopHCTHHecicoro paftoHa — 12 bh^ob. 

KjiioHeBwe cnoBa: 4>Jiopa, cocyflHCTbie pacTeHHx, oxpaHa pacTeHHH, Xa6apoBCKHH Kpaft, 
xp. Mxo-HaH, 03. AMyT. 

Xp. Mao-HaH npocrapaeTca napajuiejibHO aojihhc p. AMyp npuMepHO b 60 km k ce- 
Bepo-3anaAy ot r. KoMCOMOJibCKa-Ha-AMype (XaGapoBCKHH Kpaii, boctok EypeHHCKO- 
ro (})JiopHCTHHecKoro panoHa, npuHHToro b cboakc «CocyAHCTbie pacTeHH* cobctcko- 
ro flajibHero BocTOKa» (1985 — 1996)). Onopa xpe6Ta ocTaeTca cjia6o H3yneHHOH, cne- 
UHajibHbix pa6oT no 3toh TeppnTopnH HeT. 

Oahh H3 aBTopoB AaHHon pa6oTbi (H. H. 3ayrojn>Hafl) HeoAHOKpaTHO Aenajia c6opbi 
B BOCTOHHOH HBCTH Xpe6Ta (nOC. TopHEIH, OeCTHBaJIbHMH, 03. AMyT, Typ6a3a «AMyT»). 
B mojie—aBrycTe 2005 r. B. M. BaH n T. B. BaH nccjieAOBajiH jiOKajibHyio (Jrnopy OKpe- 
CTHOCTen 03. AMyT, pacnojio^ceHHoro b ijeHTpajibHon nacra Mao-HaH Ha BbicoTe okojio 
740 m Ha# yp. m., hto npuMepHO cooTBeTCTByeT cpeAHen BbicoTe yTecoB Mao-HaHa (Ky- 
KyuiKHH, 1991). Ha ochobc 3thx MaTepnanoB noAroTOBJieHa AaHHaa CTaTba. 

Hutkq npHBOAHTca cmicoK hobbix h pe^KHX bhaob rjw HH^cHero h BypeHHCKoro 
(|)jiopHCTHHecKoro panoHa. HoMeHKJiaTypa h o6i>eM bhaob npHmrrbi no cboakc «Cocy- 
AHcrae pacTeHna...» (1985—1996). npn o6pa6oTKe MarepHajia ncnojib30Bajincb TaioKe 
«OnpeAejiHTejiH...» J\. n. BopoGbeBa h AP- (1966) h B. H. BopoimuiOBa (1982). 

Acelidanthus anticleoides Trautv. et Mey. — Ha KaMeHHCTbix poccbinax no CKJiOHy 
comcn y 03 . AMyT, 08 VII2000. Pcakhh bha, npnypoHeHHbm k KaMeHHCTbiM poccbinaM 
h cxajiaM. 

Angelica saxatilis Turcz. ex Ledeb. — 03. AMyr, pacna^OK mnona, Jiyr, 25 VII 2005. 
BocTOHHOCHGHpcKO-AajibHeBOCTOHHbin ropHO-JiecHon bur; Ha Hhmchcm AMype OTMe- 
najica TOJibKO b ycTbe peKH (nnMeHOB, 1987). BjiH^canuiHe MecTOHaxo)KAeHHfl — b Bep- 
xobbhx p. AMryHb h Ha cpe^HeM Chxots-Ajihhc. 

Bistorta manshuriensis Kom. — CbepHaa Teppaca AMyTa, Jiyr, 25 VII2005. 
Ha Mao-HaHe, cy aa no o6pa6oTKe H. H. L(BejieBa (1989), bh a HaxoAHTca Ha ceBepHOM 
npeAejie pacnpocTpaHeHHH. 

Boschniakia rossica (Cham, et Schlecht.) B. Fedtsch. — O 3 . AMyT, pacna^OK, ojib- 
xobhhk no 6epery py hbh, 15 VIII 2005. fljiz Hh^chcto AMypa He npHBOAHJica (U,Be- 
jieB, 1996). BjiH^canuiHe MecTOHaxo>KAeHHfl — BepxoBbH p. AMryHb h ceBepHbin Chxo- 
T3-AJIHHB. 

Botrychium lanceolatum (S. G. Gmel.) Angstr. — OKpecraocTH 03 . AMyT, CMernaH- 
hmh Jiec, Ha npocexe, 15 VIII 2005. Hobbih ajm Hh^chcto npHaMypbfl h BypeHHCKoro 
(})jiopHCTHHecKoro panoHa bha* Ha flajibHeM boctokc oneHb peAOK. H. H. U,BejieB (1991) 
AJiH npHMopcKoro h XaOapoBCKoro KpaeB h AMypcKon o6ji. yKa3MBaeT Bcero 5 MecTO- 
Haxo)KAeHHH, H3 hhx 3 — y BjiaAHBOCTOKa. B XaGapoBCKOM xpae yKa3aHO oaho mccto- 
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Haxo)KAeHHe — H a ceBepHOM Chxot 3 -Ajihhc. Bkjhohch b «KpacHyio KHHry XaGapoB- 
CKoro Kpaa» (KpacHaa KHHra..., 1999; UIjiOTraysp h AP-, 2001; UIjiOTraysp, KpiOKOBa, 
2005). 

Calypso bulbosa (L.) Oakes — OKpecraocra noc. T opHbin, AOJiHHa p. CmiHHKa, ejib¬ 
HHK 3ejieHOMOuiHbiH, VI2005, B. A. MyraH. PeAKHH bh a, BKjnoneHHbiH b «KpacHyio 
KHHry PCOCP» (1988) h «KpacHyio KHHry XaGapoBCKoro Kpaa» (1999). 

Cardamine macrophylla Wild. — O 3 . AMyT, pacna^OK, 6eper py hbh, 15 VIII 2005. 
PeAKHH bha. fljia BypeHHCKoro (JmopHcranecKoro paHOHa 6 mjio yKa3aHO (BepKyreHKo, 
1988) oaho MecTOHaxo^cAeHHe. 

Cassiope redowskii (Cham, et Schlecht.) G. Don — Ha KaMeHHCTbix poccbinax no 
connaM b AOJiHHe 03 . AMyT, 11 VII 2000. PeAKHH rojibijOBbiH bh a, yKa3biBaeTca rjw Ma- 
TepHKOBOH HaCTH K)Ta pOCCHHCKOTO J\ aJlbHeTO BoCTOKa (PflB) (XoxpHKOB, Ma3ypeHKO, 

1991). 

Ephippianthus sachalinensis Reichenb. fil. — OicpecTHOCTH 03 . AMyT, ckjioh con- 
kh, ropHbiH ejibHHK, 16 VIII 2005. Peflicoe pacTeHHe, BKjnoneHHoe b «KpacHyio khh- 
ry PCOCP» (1988) h «KpacHyio KHHry XaGapoBCKoro Kpaa» (1999). JSjisi paHOHa hh)k- 
Hero TeneHHa AMypa h BypeHHCKoro (JmopHcranecKoro paHOHa npHBOAHTca BnepBbie. 
BjiH^caHuiHe MecTOHaxo>KAeHHfl noKa3aHbi Ha ceBepHOM CHXOT3-AjiHHe h b BepxoBbe 
peKH YpMH (BbiniHH, 1996; KpacHaa KHHra..., 1999; UIjiOTraysp h AP-, 2005). 

Galium kamtschaticum Steller ex Schult. fF. — OicpecTHOCTH 03. AMyT, ejibHHK, 
04 VII 1996. PeflKHH bh a, BCTpenaeTCH cahhhhho. Hobbih bha ajw BypeHHCKoro (Jmo- 
pHCTHHecKoro paHOHa. Ha MarepHKOBOH nacra PflB yKa3biBaeTca tojibko b hh30bbhx 
AMypa, Ha CnxoTS-AjiHHe (neTejiHH, 1991) h b Komcomojibckom 3 anoBeAHHKe (BaH, 
1997). 

Geranium erianthum DC. — flojiHHap. AMyT, ckjioh, CMemaHHbiH Jiec, 24 VII 2005. 
BypeHHCKoro (JmopHCTHnecKoro panoHapaHee (U,bipeHOBa, 1988) He yKa3biBajica. 
Goodyera repens (L.) R. Br. — OKpecraocra 03. AMyT, ckjioh conKH, ejibHHK 3ejie- 
HOMOUIHblH, 16 VIII 2005. PeflKHH BH A- 

Huperzia selago (L.) Bemh. ex Schrank et Mart. — OKpecraocra 03. AMyT, ckjioh 
conKH, ocbinn KaMHen, MOXOBaa noAyuiKa, 15 VIII 2005. B aaHHOM MecTOoGnTaHHH, 
KaK h b 3apocjiax Ke^poBoro CTJiaHHKa, pacTyT 3K3eMmrapbi ao 5 cm bbic., c OTorayTbiMH 
BHH3 HH5KHHMH <|)HJIJIOHAaMH. TnnHHHbie 06pa3IJbI, BUCOTOH AO 15 CM, OTMCHCHbl HBMH 
b 3ejieHOMOuiHOM ejibHHKe. Hobbih rjw BypeHHCKoro 4>jiopHCTHHecKoro paHOHa bha 
(XapKeBHH, 1985), BKjnoneHHbiH KaK peAKHH pejiHKTOBbin bha b «KpacHyio KHHry Xa6a- 
poBCKoro Kpaa» (KpacHaa KHHra..., 1999; UIjiOTraysp h AP-, 2005). 

Juncus filiformis L. — Beper 03 . AMyT, Mona^cHHa, 25 VII 2005. BypeHHCKoro 
4>jiopHCTHHecKoro panoHa B. C. Hobhkob (1985) 3tot bha He yKa3biBaeT. 

Leucanthemum vulgare Lam. — Eepe3 03. AMyT, oGonHHa Aopora, 24 VII 2005. 3a- 
HOCHoe. BypeHHCKoro (JmopHcranecKoro paHOHa h Hn^cHero npnaMypbH b o6pa- 
6oTKe cjio^cHOABeTHbix (EapKajiOB h AP-, 1992) MecTOHaxo^cAOHHa He npHBOAflTca. 
Lilium pensylvanicum Ker-Gawl. — IIpaBbiH 6eper 03. AMyT, onyniKa Jieca, 

25 VII 2005. PeAKHH bha. PeKOMeHAOBaH rjvl BKjnoneHHH bo BTopoe H3ABHHe «KpacHOH 
khhth XaGapoBCKoro Kpaa» (UIjiOTraysp h Ap., 2005). 

Listera cordata (L.) R. Br. — 03. AMyT, ejibHHK Ha BepuiHHe conKH, 04 VII 1996. 
PeAKHH bha, hobbih jsjiz BypeHHCKoro (JmopHcranecKoro panoHa h Hn^cHero AMypa. 
Lonicera edulis Turcz. ex Freyn — OKpecraocTH 03 . AMyT, ckjioh conKH, ejibHHK, 

26 VII 2005. fljifl BypeHHCKoro (JmopHcranecKoro panoHapaHee (HeAOJiyaoco, 1987) He 
yKa3biBajica. 

Osmundastrum asiaticum (Fem.) Tagawa — OKpecraocra 03. AMyT, BOAopa3- 
Aeji, ejibHHK nanopoTHHKOBbiH, 15 VIII 2005. flajibHeBOCTOHHbin HeMopajibHbin bha, 
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HaxoAflmHKCfl b AOJiHHe Hn^cHero AMypa Ha ceBepHOM npeAejie pacnpocTpaHeHHH. 
Ha xp. Mao-HaH onem* peAOK. 

Pedicularis kuznetzovii Kom. — OicpecTHOCTH 03. AMyT, Ha comce b nHXTOBO-ejio- 
bom 3ejieHOMOuiHOM Jiecy, 11 VII 2000. Bha, pacTymnn b ropHbix ejibHHKax h HMeio- 
iahh apeaji, npeACTaBJieHHbin Ha MaTepHKOBOH nac th PffB 3 ynacraaMH. nepBbin — Ha 
cpe^HeM CHXOT 3 -AjiHHe, BTopon — Ha CTbixe BaA^cajibCKoro h BypeHHCKoro xpeGTOB 
(BepxoBbH pen TopHH, AMryHb, YpMH), h Tperan, HeGojibiuon no njiomaAH — Ha xp. Ty- 
KypHHrpa-fl^carAbi. YKa3biBaeTca Taioxe rjw ihcyraH (HBaHHHa, 1991). B OKpecraocrax 
03. AMyT MeCTaMH AOMHHHpyeT B TpaBHHOM nOKpOBe 3eJieHOMOUIHbIX eJIbHHKOB. 

Primula farinosa L. — BjiamibiH Jiyr Ha Gepery 03. AMyT, 08 VII 2003. PeAKHH 
AeKopaTHBHbiH bha. B GacceiiHe Hnmiero AMypa H. C. npoGaTOBa (1985) yKa3biBaeT 

2 MecTOHaxoHCAeHHH. 

Pyrola minor L. — OicpecTHOCTH 03. AMyr, ckjioh conKH, ejibHHK, 26 VII 2005. PeA¬ 
KHH Ha Hutkhqm AMype bha, b o6pa6oTKe A. n. XoxpaKOBa h M. T. Ma3ypeHKO (1991) 
AJifl Harnero paiioHa He npHBOAHTca. 

Rhodiola stephanii (Cham.) Trautv. et C. A. Mey. — Eeper 03. AMyT, cbipon Jiyr, 
25 VII 2005. B EypeHHCKOM (JmopHcranecKOM panoHe yKa3biBaeTca (Be3AejieBa, 1995) 
oaho MecTOHaxoHCAeHHe. Hama HaxoAKa, bhahmo, Ha khkhom npeAeJie pacnpocTpaHe- 
hhh BHAa Ha PflB. 

Rhododendron aureum Georgi — 03. AMyr, noAHomie conKH, no Kpaio craaHHKO- 
bmx 3apocjien, 25 VII 2005. Jljix BypeHHCKoro (JmopHcranecKoro panoHa yKa3biBaeTca 
(XoxpaKOB, Ma3ypeHK0, 1991) oaho MecTOHaxo)KAeHHe b BepxoBbax p. AMryHb. 

Rubus komarovii Nakai — Eeper py hba, 15 VIII 2005. PeAKHH bha, AJm Gacceima 
Hnmiero AMypa He npHBOAHTca. EjiH^canmne MecTOHaxo^cAeHHH: Ha ceBepe — Bep- 
xoBbe p. Eypen, Ha lore — cpeAHHH Chxot3-Ajihhb (ifayGoB h AP-, 1996). 

Salix saxatilis Turcz. ex Ledeb. — noiiMa p. AMyT, o6pa3yeT 3apocjiH baojib pycna, 
28 VII 2005. PeAKHH ropHbin bha, paHee Ha Hhmchcm AMype He yKa3biBajica. EjiH^can- 
imie MecTOHaxo^cACHHH — BepxoBbe p. AMryHb h ceBepHbin Chxots-Ajihhb (HeAOJiy^c- 
ko, 1995). 

Saussurea parviflora (Poiz.) DC. — OKpecraocra 03 . AMyT, pacnaAOK no pynbio, 
16 VIII 2005. B oGpaGoTKe B. K). EapKajiOBa (EapxajiOB h AP-, 1992) npHBOAHTca tojib- 
ko rjw HioioKHHCKoro (JmopHcranecKoro panoHa h ceBepHoro Chxot3-Ajihhji, npHneM 
yKa3bIBaeTCH, HTO CHXOT3-AjIHHbCKHe paCTeHHH OTJIHHaiOTCH OT THnHHHbIX o6pa3AOB no 
pHAy npH3HaKOB. CoGpaHHbie hbmh pacTeHHH, Ha Ham B3rjwA, GjiH^ce no mop^ojiothh k 
hioiokhhckhm nonyjnmHHM. PacTymHH no BceMy lory 6jih3khh bha S. neoserrata 
Nakai oraHnaeTca ot S. parviflora Gojiee y3KHMH TpyGnaTbiMH oGepTKaMH Kop3HHOK 
(EapKajiOB h AP-, 1992). y Hamnx o6pa3AOB oGepTKH TpyGnaTO-KOJiOKOJibnaTbie, pacmn- 
pjnoiimecfl KBepxy. 

Sorbus sambucifolia Cham, et Schlecht. — OKpecraocra 03 . AMyr, ckjioh conKH, ejib- 
hhk, 25 VII2005. Bha, hobbih ajw BypeHHCKoro (JmopHcraHecKoro panoHa. Ohacmhk 
/^ajibHero BocTOKa. PacnpocTpaHeH no npHMopcKHM panoHaM peraoHa ot CeBepo-Boc- 
TOHHoro KHTaa h ^Ihohuii ao KaMnaran (ifcyGoB h AP-, 1996). Hame MecTOHaxo)KAeHHe 
caMoe 3anaAHoe Ha AMype, GjiH^canmne — Ha ceBepHOM Chxot3-Ajihhc h Ha p. AMryHb. 

Spiraea beauverdiana Schneid. — OKpecraocTH 03 . AMyr, KycTapHHHKOBbie 3apoc- 
jih, 25 VII 2005. PeAKHH b EypeHHCKOM (JmopHcranecKOM panoHe bha. EjiH^canmee 
MecTOHaxo^cAeHHe — b BepxoBbax p. YpMH (ilKyGoB h AP-, 1996). 

Stellaria fenzlii Regel — OKpecraocra 03 . AMyT, ckjioh conKH, npoceKa, 
15 VIII 2005. Bha c npHOXOTCKHM ranoM apeajia, Ha MaTepHKOBOH nacra OTMenaji- 

ca TOJibKO Ha noGepe^cbe Oxotckoto Mopa h Ha boctokc ceBepHoro h cpeAHero Chxo- 
t3-Ajihhh (IlaBjioBa, Ee3AejieBa, 1996). Hame MecTOHaxo^cACHHe caMoe 3anaAHoe. 
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Streptopus streptopoides (Ledeb.) Frye et Rigg — OicpecTHOCTH 03 . AMyT, ckjioh 
conKH, ejibHHK, 27 VII2005. BcTpenaeTca peAKO, oahhohhbimh 3K3eMiuiHpaMH . 

Swertia stenopelata (Regel et Til.) Pissjauk. — OicpecTHOCTH 03 . AMyT, pacna^OK, 
6eper pynbfl, 15 VIII 2005. Hobmh aaa Hutkhqto npnaMypba bha. BjiH^caHiuee MecTo- 
Haxo»cAeHHe Ha MaTepuKOBOH nac th P^B — GaccenH p. Yabi (XapiceBHH, 1995). 

Toisusu cardiophylla (Trautv. et Mey.) Kimura — P. AMyT, noHMeHHbm jiec, 
25 VII 2005. /JoMHHaHT npHpycjioBoro Jieca b6jih3h 03epa. BjiH^caHuiHe MecTOHaxo)K- 
AChhh — BepxoBbe p. AMryHb h ceBepHbiH Chxots-Ajihhb (HeAOJiy^cKO, 1987). 

Trientalis arctica Fisch. ex Hook. — OicpecTHOCTH 03. AMyr, ckjioh conKH, Ha npo- 
ceKe, 26 VI 2005. Hobbih aaji BypeHHCKoro (JmopHCTHnecKoro panoHa ceBeponaijH<|>H- 
necKHH bha. Harne MecTOHaxo^KACHHe, Bepoarao, caMoe 3anaAHoe Ha Hhmchcm AMype 
(npobaTOBa, 1985). 

Trollius riederianus Fisch. et C. A. Mey. — Eeper 03. AMyT, Jiyr, 25 VII 2005. 
Hobbih aah Hnmiero AMypa bha. EjiH^caHuiHe MecTOHaxo^cAeHHa — ceBepHbiH Chxo- 
t3-Ajihhb h BepxoBbe p. Bypen (JIy<|)epoB, GrapoAyGijeB, 1995). 

Vaccinium myrtillus L. — OKpecTHOcra 03. AMyr, ckjioh comoi, ejibHHK, 26 VII2005. 
Ha 6ojiee nojiorHX BepxHHX ynacTKax ckjiohob MecTaMH pa3BHTbi ejibHHKH-nepHHHHH- 
kh. Ha P,0,B Harne MecTOHaxo^cAeHHe caMoe K»KHoe (XoxpaKOB, Ma3ypeHKO, 1991). 

Viola kusnezowiana W. Beck. — P. AMyT, uiAenc}) cicnoHa, CMemaHHbin Jiec, 
25 VII 2005. flajibHeBOCTOHHbiH shacmhk, apeaji KOToporo HaxoAHTca b npeAejiax Am- 
ryHbCKoro, boctohhoh nacra BypeHHCKoro h ceBepHon nacTH YccypHHCKoro <|)ao- 
pHCTHnecKHX panoHOB, ot GacceiiHa p. Yabi ao ceBepHoro Chxot3-Aahha (npoGaroBa 
h AP-, 2001). PeKOMeHAOBaH aaa oxpaHbi b XaGapoBCKOM Kpae (IIIjiOTraysp h ap», 2005). 
Ha yKa3aHHOM MecTooGHTaHHH AOMHHHpyeT b TpaBHHOM noKpoBe. H3peAKa cpeAH Bere- 
THpyiOIAHX 3K3eMnJIHpOB BCTpenaJIHCb OCOGh CO BCKpblBIHHMHCfl KOpobOHKaMH. B 3TO 
yKQ BpeMa Ha moxobbix noAyuiKax Ha KaMiwx y noAHOKiui oGpbiBa BCTpenajiHCb ijBeTy- 
iAHe 3K3eMnjwpbi npHMepHO BTpoe MeHbuiHX pa3MepoB. 

Weigela middendorffiana (Carr.) C. Koch — OKpecraocTH 03. AMyT, ckjioh con¬ 
KH, ejibHHK, 25 VII 2005. BcTpenaeTca oGbihho no Kpaio CTJiaHHKOBbix 3apocjien, no 
GeperaM pynbeB. Bha c npHOXOTCKHM ranoM apeajia; HaxoAHTca 3Aecb Ha 3anaAHOM 
npeAejie pacnpocTpaHemui (HeAOJiy^cKO, 1987). 
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Ifeejiee H. H. CeM. 3apa3HXOBbie — Orobanchaceae II CocyaHCTbie pacreHHx coBeTCKoro JJajibHero 
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SUMMARY 

Data are given in 38 new and rare species from Myao-Chan Mountains (Khabarovsk Territory). 
Two of the species are included in the Red Data Book of Russia, 3 in the Red Data Book of Khabarovsk 
Territory, and 2 are recommended to be included in the second edition of the Red Data Book of Khaba¬ 
rovsk Territory. 9 species are for the first time recorded in the Lower Amur, and 12 species in the Bu- 
reya floristic district. 
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npHBeaeHbi HHCJia xpomocom aim 18 BHflOB <|>jiopbi rpy3HH, H3 hhx nun 7 — BnepBbie. 

KjiioHeBbie cjioBa: HHCJia xpomocom, T py3Hx. 

Bee npouHTHpoBaHHbie hutkq o6pa3ijbi pacTeHHH coGpaHbi Ha TeppuTopnn rpy3HH. 
Ohh xpaH^TCH b repGapHH HHCTHTyTa GoTaHHKH (TBI). 

3Be3AOHKOH OTMeneHbl BHAbI, HHCJia XpOMOCOM KOTOpbIX npHBOOTTCa BnepBbie. 

ALLIA CEAE 

Allium szovitsii Regel, 2n = 48. rpy3HH, BepxoBba p. ApryH, Xhhoc — xopxn, 
2800—3000 m Ha# yp. m., 1997 r., Jfe 1321, III. IIIeTeicaypH. 

A. atroviolaceum Boiss., 2n = 16. rpy3HH, MijxeTa, oxp. cen. HhhGhch, H3BecTHH- 
kobmh MaccHB, 700 m HaA yp. m., 1998 r., N° 1322, P. rarHHA3e, IJ. Y BHHHaiiiBHJiH. 

ASTERACEAE 

Centaurea bagadensis Woronow, 2n = 30. Tpysra, ymejibe p. KoAopn, 800 m 
HaA yp. m., 1985 r., N 2 1131—1132, JI. /JjKHiwKOJiHa. 

C. bella Trautv., 2n = 58 — 60. Tpy3HH, p-H EopjKOMH, oxp. cen. U,arBepH, 1200 m 
H aA yp. m., 1997 r., N° 1157—1158, JI. ^HHAJKOJina. 

C. cheiranthifolia Willd., 2n = 18. Tpy3HH, p-HEopacoMH, onp. ceji. EaxypHaHH, 
1450 m HaA yp. m., 1999 r., N 2 1202, JI. ,0,)KHHA)KOJiHa. 

C. solstitialis L., 2n = 16. rpy3Ha, T6 hjihch, oxp. 03 . JIhch, 650 m HaA yp. m., 
1999 r., N 2 1207, JI. ,ZI,)KHHA)KOJiHa. 

CARYOPHYLLA CEAE 

*Gypsophila elegans Bieb., 2n = 34. rpy3na, Ka36era, JieBbin 6opT ymejibfl p. Te- 
pex, 1700 m HaA yp. m., 1996 r., N 2 1313,1],. rBHHHauiBHJiH. 

Silene lacera (Stev.) Sims, 2n = 18. rpy3Ha, Ka36era, Me^CAy ceji. TepreTH h 
cen. naHuiera, 1750 m HaA yp. m., 1996 r., N 2 1316, II,. rBHHHauiBHJiH. 

*S. linearifolia Otth, 2n = 24. rpy3Ha, Ka36ern, JieBbin 6opT ymejibfl P* Tepex, oxp. 
cen. IlaHmeTH, 1750 m HaA yp. m., 1996 r., N 2 1309, II,. rBHHHauiBHJiH. 
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S. pygmaea Adams, 2n = 24. rpy3HH, Ka36erH, jieBbrn 6opT ymejiba pen TepeK, onp. 
cen. rBenera, 1500 m HaA yp. m., 1996 r., N° 1303, P. TarHHA3e. 

*Telephium orientate Boiss., 2n = 18. rpy3M, p-H Bop^coMH, onp. cen. I^arBepH, 
1050 m Ha a yp. m., 1998 r., JVb 1305, II,. T BUHnauiBUJiH. 

CHENOPODIA CEAE 

*Chenopodium sosnowskyi Kapeller, 2n = 18. Tpy3HH, ioro-BOCTOHHoe no6epe)Kbe 
03 . IlapaBaHH, 2000 m Ha^yp. m., 1992 r., N 2 1317, P. TarHHA3e, III. UleTeicaypH, T. Ky- 
nyxHA3e. 


GENTIANACEAE 

Gentiana cruciata L., 2n = 52. rpy3na, Majibiii KaBKa3, MaccuB fl,H^ropn, 1600 m 
HaA yp. m., 1997 r., N 2 1312, P. rarHHA3e. 

GLOBULARIACEAE 

Globularia trichosantha Fisch. et C. A. Mey., 2n = 16. rpy3H«, MijxeTa, onp. 
cen. Hhh6hch, H3BecTHaKOBbm MaccHB, 650 m HaA yp. m., 1998 r., N 2 1319, P. ranmA- 

3e, II,. rBHHHaiHBHJIH. 


PAPA VERA CEAE 

Chelidonium majus L., 2n = 10. rpy3Hfl, onp. Bop^coMH, 1997 r., N 2 1323, fl,. Ka- 
naHaA3e. 


RANUNCULACEAE 

*Ceratocephala falcata Pers., 2n = 14. rpy3Hfl, Ka36era, onp. cen. naHiuera, 
1800 m HaA yp. m., 1996 r., JVb 1318, II,. T BHHHauiBHjiH. 

SCROPHULARIA CEAE 

*Linaria meyeri Kuprian., 2n = 12. Tpy3 ha, Ka36era, Me)KAy cen. reprera h 
cen. IlaHmeTH, 1700 m HaA yp. m., 1996 r., N 2 1308, U,. T buhusluibwiu. 

VALERIANACEAE 

Valerianella dentata (L.) Poll., 2n = 14. rpy3mi, MijxeTa, onp. cen. Hhh6hch, H3- 
BecTH^KOBbiH MaccHB, 700 m HaA yp. m., 1997 r., N 2 1304, P. rarHHA3e, U,. rBHHHauiBHjiH. 


SUMMARY 

The chromosome numbers of 18 species are cited, those of 7 species for the first time. All the cited 
specimens are collected in Georgia. The herbarium sheets are kept in TBI. 


7 EoTaHHHecKHfi acypHaji, JSfe 12, 2006 r. 
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A. A. KojiaKOBCKHH poAHJica 24 (|)eBpajia 1906 r. b KneBe. 3aKOHHHB uiKOJiy b Rnpo- 
Ba6aAe b 1924 r., oh nocTynaeT Ha cejibCKOX03HHCTBeHHbin (JiaKyjibTeT TGhjihcckotc) 
nojiHTexHHnecKoro HHCTHTyTa. Ytkq co 2-ro Kypca CTyA^HT RojiaKOBCKHH npoHBJineT 
HHTepec k 6oTaHHHecKHM HccjieAOBaHHJiM, npHHHMaeT ynacrae b 3KcneAHijHHx no H3y- 
HeHHK) paCTHTeJIbHOCTH 3aKaBKa3bH nOA pyKOBOACTBOM H3BeCTHOrO HCCJieAOBaTeJM <|)JIO- 
pbi h pacraTejibHOCTH KaBKa3a A. A. TpoccreHMa h HanHHaeT nyGjiHKOBaTb HaynHbie 
CTaTbH. C 1926 r. oh CTaHOBHTCH hjichom BcepoccHHCKoro GoTaHHnecKoro oGmecTBa. 

Okohhhb HHCTHTyr b 1930 r. A. A. paGoTaeT b cejibCK0X03HHCTBeHHbix ynpeacAeHH- 
hx A3ep6aHA^caHa, npHMeHHH xopomyio HaynHyio noAroTOBKy Ha npaKTHKe, coneTaa ee 
c KanecTBaMH yneHoro-nojieBHKa. B 1933 r. mojioaoh yneHbiH, y3HaB o bobmohchocth 
nonacTb b 3KcneAHAHio H. CocHOBCKoro no H3yneHHK) ropHbix nacrGnm A6xa3HH, 
corjianiaeTca Ha eAHHCTBeHHyio BaKaHCHK) paGonero. IIpoHAA neuiKOM ot CyxyMH ao 
B epxoBHir HxajiTbi h noAHflBiHHCb Ha ropy 3pijaxy, Ajib(})peA AjieKceeBHH 6bui noxopeH 
GoraTon npHpoAon a6xa3CKHX rop, hx GynHon h pa3Hoo6pa3Hon pacraTejibHOCTbio, 
ocoGeHHO nocne nojiynycTbiHHbix jiaHAHia(})TOB BOCTOHHoro 3aKaBKa3bH. 

B 3TO BpeMH B A6xa3HH npOBOAHJIHCb HCCJIQAOBaHHa npOH3BOAHTeJIbHbIX CHJI, 
XB^3aHHbie C TpeGOBaHH^MH HapOAHOrO X03HHCTBa. HMeHHO C 3THMi nepHOAOM KOMnJieK- 
CHbIX,\B TOM HHCJie H GOTaHHHeCKHX HCCJieAOBaHHH CBH3aHO HaHailO HayHHOH ACHTeJIb- 
hqgth KojiaKOBCKoro. Oh corjiamaeTca Ha npeAJioaceHHe AnpeKxopa A6xa3CKoro Hayn- 
HO-HccjieAOBaTejibCKoro HHCTHTyTa KpaeBeAeHHH A. K. XamGaypaGoTarb b 3tom hhcth- 
TyTe. B 1934 r. A. A. nepee3»caeT b A6xa3Hio c ceMben HaBcerAa, hocbhthb cboio )KH3Hb 
jnoGHMOMy ACJiy, B03rnaBHB Bee paGora no GoTaHHnecKOMy HccjieAOBaHHio Kpaa. IIpo- 
AOJi^caiOTCH HCCJieAOBaHHH Bcex ajibnnHCKHx nacTGHiA, cocTaBjinioTCH Kapra pacra- 
TejibHOCTH KancAoro nacrGHiija h oGman KapTa c hx Ha3BaHHHMH. B 1939 r. Ha 3tom Ma- 
TepHajie A. A. ycneuiHO 3aiAHmaeT KaHAHAaTCKyio AuccepTamHio. OAHOBpeMeHHO npo- 
boahtch H3yneHHe (Jmopbi h pacraTejibHOCTH PHAa — AyaAxapcKoro 3anoBeAHHKa, 
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PhC. 1. A. A. KoJiaKOBCKHH-MOJIOflOH yHCHLIH. 


nocTO^HHO nonoiiHaeTca repGapHH h hact H3yneHHe Been (Jmopbi A6xa3HH. Ha ocho- 
Be coGpaHHoro GoraToro MaTepnajia A. A. KoJiaKOBCKHH roTOBHT 4-TOMHyio * «Ojiopy 
A6xa3HH», JSfiSL TOMa KOTOpOH BbllUJIH AO BeJIHKOH OTeHeCTBCHHOH BOHHbl (1938 H 
1939 it.). TaKoii noApoGHOH «Ojiopbi» no TeppHTopnn CCOP eme He H3AaBajiocb h 
H eyAHBHTejibHO, hto OHa GbiJia ynocToeHa npeMHH Ha KOHKypce mojioahx yneHbix h 
nojiyHHJia BbiconaHuiHe OT3biBbi Tarax KopH^eeB-GoTaHHKOB, Kax A. A. FpoccreHM, 
H. A. Bym h Hi H. BaBHJiOB. B 1939 r. A. A. KoJiaKOBCKHH opraHH3yeT Ha Ax-Are Ajib- 
nHHCKHH CTauHOHap, r^e npoAOjmaeTC^ paGoTa HaA MeTOAaMH paijHOHajibHoro ncnojib- 
30BaHM h yjiyHHieHHa ajibnHHCKHX naorGnm A6xa3HH. 

Bo BpeM a BeJIHKOH OTenecTBeHHOH bohhm, flBjwacb 3aMecTHTejieM AMpeKTopa 
BoTaHHHecKoro caAa Ha~ xeppHTopHH CyxyMCKoro AeHAponapKa hm. H. H: ~CMeiiiKO- 
ro, A. A. KoJiaKOBCKHH OKa3biBaji noMonjb nacTAM KpacHoii ApMHH, pa3MemaBuiHM- 
c a 3Aecb jjji % peaGHJiHTaAHH. OAHOBpeMeHHO BMecTe co CBoeii cynpyroii B. C. ^Gpo- 
BOH 3aHHMaeTC^ BbMBJieHHeM JieKapCTBeHHbIX paCTeHHH, TaK HeoGxOAHMbIX B TO BpeMH 
AJUI (|)pOHTa. 

B 1945 r. EoTaHHnecKHH caA CTaHOBHTca caMOCTOHTeJibHbiM ynpe^cAeHHeM, h 
A. A. KoJiaKOBCKHH Ha3HanaeTca 3aBeAyiomHM otacjiom GoTaHHKH; ocTaBaacb ero Gec- 
CMeHHblM pyKOBOAHTe JieM AO KOHIja 5KH3HH. 3 amHTHB B 1947 r. AOKTOpCKyiO AHCCepTa- 
ihhio no <|)HTOJiaHAma<|)TaM.A6xa3HH h hx hctophh, A. A. paspaGoTaji MeTOAHKy coxpa- 
HeHHfl nmjyHACKOH cochoboh pomn, nojiyHHB naTeHT 3a H3o6peTeHHe. Oh 3 aKaHHHBaeT 
h H3AaeT 3-h h 4-h TOMa «Ojiopbi A6xa3HH» (1948 h 1949 rr.). Teorpa^HJi (JmopncTHHe- 
ckhx h <|)HTOJiaHAma<|)THbix HccjieAOBaHHH A. A. KojiaxoBCKoro pacmHpfleTCfl, oxBaTbi- 
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Phc. 2. A. A. KojiaicoBCKHH b pa6oneM Ka6nHeTe. 


BaeT Bee 3anaAHoe 3aKaBKa3be h b pe3yjibTaTe b 1961 r. b MocKBe bbixoaht npeicpacHaji 
MOHorpa(|)Hfl «P acTHTejibHBiH MHp Kojixhabi». rjiy6oKHH aHajiH3 MaTepnajia, HaiconjieH- 
Horo 3a Bee npeAbmymne roAbi, no3BOJiHJi yneHOMy CAeJiaTb cooTBeTCTByiomHe 0606- 
meHHH h BbmejiHTb oco6yK) CpeAH3eMHOMopcKyio o6jiacTb, oxBaTbiBaiomyio ropHbie 
CHCTeMbI EBpa3HH. 

3 a 30 jieT 6 mji HaKonneH 6 oraTbiH MarepHaji no coBpeMeHHon <|)Jiope A 6 xa 3 nn. 
A. A. OTKpbiTO n onncaHO okojio 40 HOBbix ajm HayKH bhaob pacTeHHH, o 6 Hapy»ceHo 
MHOrO HOBbix AJI^ A 6 xa 3 HH paCTeHHH. rOTOBHTCH H B 1980 -e TOAbl BbIXOAHT B CBeT BTO- 
poe, 4 -TOMHoe H 3 A^Hne «Ojiopbi A 6 xa 3 HH». Eojibiuyio noMomb b noAroTOBKe BToporo 
H 3 AaHira yneHOMy 0 Ka 3 biBaK)T Bee coTpyAHHKH OTAena h ocoGemio ero BepHaa copanm- 
ija no pa 6 oTe n cnyTHHija no )kh 3 hh aoktop GHOJiorHnecKHx Hayx B. C. ^ 6 poBa-Kojia- 
KOBCKaa. 

ITpn aKTHBHOM ynacraH A. A. nonojnweTCfl ao 45 tbic. jihctob rep 6 apnn yHHKajib- 
hoh, pe^yrnajibHOH Kojixhackoh (Jmopbi, KOTopbiii b 1986 r. BOiueji b cnncox Ba^cHen- 
ihhx rep 6 apneB Mnpa. 

A. A. 3aHHMajic^ H3yneHHeM pacTHTejibHocra oxpaHneMbix TeppHTopHH. B 1987 r. 
BbixoAHT no ero HHmjnaTHBe h noA ero peAaiojHeH MOHorpa^pra o IlHAyHAa-Mioccep- 
ckom 3 anoBeAHHKe c noApo6HOH xapTOH pacTHTejibHocra. npeAJiaraeTCH co 3 AaHHe npn- 
poAHoro HauHOHajibHoro napxa b 3anaAHOH A6xa3HH, rAe CKOHneHTpnpoBaHbi peAKHe 
BHAbI pacTeHHH. 

Bo BpeM Z C06bITHH B A6xa3HH, HaXOAHCb B 6jIOKHpOBaHHOM CyxyMH, He B3Hpaa Ha 
rojioA, xojioa, HenpepbiBHbie apTo6cTpejibi, A. A. KojiaicoBCKHH npoAOjmaji pa6oTaTb. 
no ero HHHinHaTHBe 6bm co6paH Becb 6pomeHHbiii no nycTbiM oTAenaM rep6apnH, hm 
tkq no-HOBOMy CHCTeMaTH3HpoBaHHbiH h 3THKeTHpoBaHHbiH. BMecTe c C. J\. Arp6a H 
3. H. AA3HH6a oh cnacaeT AeHHeHinyio 6H6jiHOTeKy EoTaHHnecKoro caAa, nocTpaAaB- 
rnyio ot apToGcTpejia, h ynopHo paGoTaeT HaA MOHorpacjmeii no ceMeficTBy kojiokojib- 
hhkobbix, H3AaHHyio b 1995 r. b MocKBe MencAyHagOAHOH accoAHaniHeH a6xa30-a6a- 
3HHCKoro (a6a3a) HapoAa. 

CrpeMACb CAejiaTb 6ojiee AOCTynHbiM 3HaKOMCTBO c (JmopoH A6xa3HH, A. A. Kona- 
kobckhh noATOTOBHJi k nenara «OnpeAejiHTeJib pacTeHHH A6xa3HH», KOTopbm, k co^ca- 
jieHHio, tkjxqt CBoero H3AaHH«. Ha ocHOBe 6oraTeHiimx 3HaHHH h onbiTa, aHajiH3Hpya 
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pOJIb TOpHblX TeppHTOpHH 3eMJIH B 3BOJIIOIJHH 4>JIOp, OH npOBOAHT HOBOe (J)JIOpHCTH- 
HecKoe paHOHupoBaHne 3eMHoro rnapa. 3T0My 6biJia nocBameHa nocjieAHmi H3AaHHaa 
b 2002 r. MOHorpa(|)HH yneHoro «CpeAH3eMHoropHaa oOnacTb — apeHa 3bojiioahh (Jmo- 
pbi ceBepHoro nojiymapHH». Kan oh caM roBopHJi: «3to moh „jie6eAHHaa necHfl”». B 3Ty 
pa6oTy A. A. KojiaKOBCKHH bjio>khji Becb noTeHijHaji cbohx 6orarbix 3HaHHH. 

B B03pacTe 44 JieT A. A. yBJieKca najieoGoTaHHKOH. B (})eBpajie 1950 r. oh Hanaji 
pacKonKH CHanajia Ha TeppHTOpHH CyxyMCKoro GoTaHHnecKoro ca^a, a 3aTeM npoAOJi- 
)khji hx b TeneHHe 4 Mec. b 8 nymcrax Ha CyxyMCKOH rope. B pe3yjibTaTe 6 buio coGpaHO 
1215 o6pa3ijoB c oTnenaTKaMH pacTeHHH h 38 o6pa3AOB c (JmyHOH mojijiiockob. 06pa- 
6 oTKa nocjieAHHX no3BOJiHJia T. O. HejiHA3e ycTaHOBHTb no3AHenjiHoijeHOBbiH B03pacT 
(J)jiopoHOCHbix oTjio^ceHHH. Ytkq b 1951 r. GbiJia onyGjiHKOBaHa KpaTKaa HH<|)opMaAHfl 
A. A. o cyxyMCKOH <|)Jiope co cnncKOM 43 bhaob, a b 1952 r. b «Tpyzjax CyxyMCKoro 60 - 
TaHHnecKoro caAa» 6 buio onyGjiHKOBaHO onncaHHe 45 bhaob 3toh <|)Jiopbi c 65 aBTop- 
CKHMH pHCyHKaMH. TaKHe CMCaTbie CpOKH o 6 pa 60 TKH <|)J10pbI OKa3aJIHCb B03M0)KHbIMH 
6jiaroAapa npexpacHOMy 3HaHHio A. A. coBpeMeHHOH $jiopbi KaBKa3a h TOMy, hto 3 Ta 
(jwiopa cjio^ceHa b ochobhom coBpeMeHHbiMH bh^bmh. Kojuickahh CyxyMCKOH (Jmopbi, 
xpaHHBHiaHca b CyxyMH, nojiHOCTbio nornGjia bo BpeMH no^capa 1986 r. CoxpaHHJiacb 
ee He6ojibmaH nacTb (148 o6pa3ijOB c 24 BHAaMH), KOTopaa 6biJia noAapeHa KonaKOB- 
ckhm OTAeny najieoGoTaHHKH EoTaHHnecKoro HHCTHTyra hm. B. JI. KoMapoBa (EHH) 
PAH h A6xa3CKOMy rocyzjapcTBeHHOMy My3eio (23 o6pa3ija c 7 BHAaMH). 

C 1951 r. A. A. Hanaji pacKonKH h o6pa6oTKy noHranecKOH (Jmopbi Koflopa. C6opbi 
npoBOAHJiHCb hm npn ynacTHH T. III. PaTHaHH h A. K. UlaKpbiJi b TeneHHe 10 JieT, 3a 3 to 
BpeMH 6buio opraHH30BaHO 8 3KcneAHijHH. Emjio Bbi6paHO 6ojiee 300 m 3 nopoAbi b 
15 pa3pe3ax. OTAejibHbie rjibiGbi nopoAbi pacnajibiBajiHCb KjiHHbflMH. Bcero 6biJio co6- 
paHO okojio 10 500 o6pa3ijoB, aaioiioHaiomHX npeHMymecTBeHHO OTnenaTKH jiHCTbeB 
((J)HTOJieHMbI COXpaHHJIHCb TOJIbKO y HeKOTOpbIX XBOHHbIX H JiaBpOBbIX, OHH HCCJieAOBa- 
Hbi A. K. IIIaKpbiJi). KpoMe ocTancoB pacTeHHH 6buio coGpaHO HeGojibiuoe kojihhcct- 
BO OCTaTKOB MOJIJIIOCKOB. nOHTHHCCKHH B03paCT <|)JIOpOHOCHbIX OTJIOMCeHHH yCTaHOBJieH 
H. T. TaKTaKHuiBHjiH no (|)ayHe mojijiiockob, a reojiorHnecKoe HccjieAOBaHHe pa3pe- 
30B BbinOJIHeHO JI. A. >I6pOBOH. npH COCTaBJieHHH MOHOrpa(|)HH (|)JIOpbI KoAOpa 6bIJIO 
Hcnojib30BaHo okojio 2500 o6pa3AOB. Bcero OTCiOAa onpeAejieH 181 bha. H3 hhx 90 bh- 
AOb — HOBbie. no o6i>eMy MaTepnajia h GoraTCTBy CHCTeMaranecKoro cocTaBa noHTHne- 
CKaa <|)jiopa KoAopa Mo^ceT 6biTb cpaBHeHa c 3HaMeHHTOH (JmopoH SHHHreHa. 

Ojiopa KoAopa Heo^cHAaHHO OKa3ajiacb oneHb 3K30thhhoh: OHa coAep^cHT 3HanH- 
TejibHoe hhcjio bhaob, CBH3aHHbix c coBpeMeHHbiMH HHAO-MajiaHCKHMH BHAaMH: Boer- 
lagiodendron grandidentatum , Brassiopsis mirabilis , Cyclobalanopsis kryshtofovichii 
h ApyrHMH, h poAbi, xapaicrepHbie rjw (Jmopbi ojiHroijeHa—cpeAHero MHOijeHa Eb- 
ponbi — Libocedrus , Chamaerops , Castanopsis , Cyclobalanopsis , Cinnamomophyllum , 
Laurus , Linder a, Oreodaphne , Persea h Apyrne — A. A. oObhchhct 3tot (jieHOMeH oco- 
6 bim pacnojio^ceHHeM Kojixhabi, KOTopoe oGecnenHjio en CTaryc pe^yrnyMa. OnncaHHe 
noHTHnecKOH (|)jiopbi KoAopa ony6jiHKOBaHo b «TpyAax CyxyMCKoro 6oTaHHnecKoro 
caAa» (1954, 1957, 1959,1960) c 426 AOKyMeHTajibHO tohhbimh aBTopcKHMH pncyHKaMH 
h b MOHorpa(|)HH «rijiHOAeHOBaH (|)jiopa KoAopa» (1964) c 488 <|)OTorpa<|)HflMH. CjieAyeT 
OTMeraTb, hto rpaHHija MHOueHa h njiHoueHa b 1964 r. npoBOAHJiacb no noAouiBe noH- 
Ta, TorAa KaK b HacToamee BpeMH OHa npoBOAHTca no ero KpoBjie h noHT BeHnaeT mho- 
AeH. H3MeHeHHe (|)Jiopbi b Kojixhac cooTBeTCTByeT HOBOMy CTaTycy noHTa: (Jrnopa noH- 
Ta Kojixhabi MeHbiue OTJiHnaeTCH ot ee capMaTCKOH (|)Jiopbi, neM ot (})jiopbi KHMMepHH. 

3HanHTejibHaH nacTb kojuickahh (|)jiopbi noHTa KoAopa, b tom nncjie h Bee tojioth- 
nbi HOBbix bhaob, 3 a HCKjnoneHHeM Magnolia vittae , norn6jia b no^cape 1986 r. Ot Hee 
ocTajica rojioran Magnolia vittae h eme 216 o6pa3AOB c 55 BHAaMH, noAapeHHbie 


1933 



A. A. EHH, h 37 o6pa3AOB c 28 BHAaMH, 3KcnoHHpoBaHHbie b A6xa3CKOM rocy- 
AapcTBeHHOM My3ee. 

KpoMe KoAopa, noHTHnecKan (Jmopa GbiJia nccjieAOBaHa A. A. b nmjyHAe. Ee pac- 
KonKH npoBeAeHbi b 1958 r. TaioKe npn ynacran PaTHaHH h UlaKpbiJi. no onpeAejieHHio 
JI. III. flaBHTaiHBHJin, (|)jiopoHOCHbie OTJio^ceHHH othocatch k BepxHeMy noHTy. Bcero 
6biJio coGpaHO 277 o6pa3ijOB. Pe3yjibTaTbi hx oGpaGoTKH onyGjiHKOBaHbi b 1962 r. b 
«TpyAax CyxyMCKoro GoTaHHnecKoro caAa» (Bbin. 14). Bcero onpeAejieHO 28 bhaob 
(h3 hhx 6 coBMecTHO c LLIaicpbiJi, HCCJieAOBaBiueH 3miAepMy), 2 npHBeAeHbi tojibko 
b cnncKe, a 26 onncaHbi h H3o6pa)KeHbi. OnncaHHe conpoBOHCAaeTca 35 pucymcaMH h 
45 MHKpo(J)OTorpa(J)HHMH. OTCio^a A. A. onncaji no muimce hobbih bha cochbi h 2 ho- 
bhx BHAa Laurophyllum (cobmcctho c UlaKpbiJi). no cocTaBy 3Ta <|)Jiopa Gojibiue noxo- 
»ca Ha <|)Jiopy KHMMepHH, hqm noHTa. 

B 1953 h 1964 rr. A. A. npoBen pacKonKH b msothhcckhx OTJio^ceHHHX KoAopa. 
EbiJio coGpaHO 6onee 700 o6pa3ii;oB c omenaTKaMH jiHCTbeB c (^htojichmoh h okojio 
60 o6pa3AOB ceMHH h njiOAOB. Bcero onucaHO 27 bhaob, H3 hhx 5 cobmcctho c UlaK- 
pbui. OnHcaHHfl h H3o6pa»ceHHa — 34 aBTopcKHX AOKyMeHTajibHO tohhbix pHcyHKa h 
10 MHKpo(J)OTorpa(})HH — ony6jiHKOBaHbi b 1970 r. b «TpyAax CyxyMCKoro GoTaHHne- 
CKoro caAa» (Bbin. 17). Bo <|)Jiope AOMHHHpyiOT Castanopsis h pa3HOo6pa3Hbie JiaBpo- 
Bbie — (|)jiopa OAHoranHa c (JmopoH noHTa. 

C 1952 r. A. A. Hanaji c ynacraeM ParaaHH h UlaKpbiJi pacKomoi Ha p. ,0,ya6, oh npo- 
AOjdkhji hx b 1953 h 1956 rr. B 1956 r. b pacKonxax npmuiJiH ynacrae n. H. ,U,opo<|)eeB 

H H. H. CBeiHHHKOBa. KHMMepHHCKHH B03paCT <|)JIOpOHOCHbIX OTJIOMCeHHH yCTaHOBHJI 
A. T. 36ep3HH no <|)ayHe mojijiiockob. OGpa3ijbi H3 3Toro MecTOHaxo^cAeHHH OTJiHnaiOT- 
ch xopomen coxpaHHOCTbio 3nHAepMbi, oGhjihcm KapnoJiorHnecKHX ocTancoB h ocTar- 
KOB MXOB, nblJIbAbl H HaJIHHHeM JIHrHHTH3HpOBaHHbIX KyCKOB ApCBeCHHbl. BcerO 6bIJIO 
coGpaHO 1100 o6pa3AOB c omenaTKaMH jihctbcb h njiOAOB, KapnojiorHHecKaa kojuick- 
AM H3 75 BHAOB H KOJIJieKIJHfl OCTaTKOB MXOB, COAep^CaiAaH 37 BHAOB, 06pa60TaHHbIX 
H. H. h A. JI. A6paMOBbiMH. A. A. o6pa6oTaji 91 bha (h3 hhx 9 cobmcctho c UlaKpbiJi) h 
CAenaji 106 pncyHKOB. Pe3yjibTaTbi o6pa6oTKH onyGjiHKOBaHbi b 1956 h 1958 rr. b «Tpy- 
Aax CyxyMCKoro GoTaHHnecKoro caAa» (Bbin. 9, 11). 3Ta (Jmopa OTJiHnaeTCH ot noHTH- 
necKOH h M30THHecKOH (|)jiopbi KoAopa yTpaTon 3K30THHecKHX Fagaceae h Araliaceae 
npn Gojibihom pa3HOo6pa3HH jiaBpoBbix. Kojijickahh OTnenancoB nonra nojiHOCTbio no- 
rnGjia b no^cape 1986 r., 8 o6pa3ijOB c 8 BHAaMH H3 Hee 6buiH noAapeHbi EHH BMecTe 
c KOJUieKAHeii H3 KoAopa. Ohh h KapnojiorHnecKaa kojuickahh H3 flyaGa xpaHHTca b Jia- 
GopaTopHH najieoGoTaHHKH EHHa. 

KpoMe ,U,ya6cKOH (Jmopbi A. A. o6pa6oTaji eme OAHy KHMMepHHCKyio (Jrnopy Eara- 
mmiTbi (ryjibpHnma). C6opbi npoBOAHJiHCb b TeneHHe 2 jieT. B coGpaHHOH kojuickahh 
o6Hapy»ceHbi ocTaTKH 48 bhaob. Hx onHcaHHH h H3o6pa)KeHHfl 43 H3 hhx onyGjiHKOBa- 
hm b 1978 r. b «TpyAax CyxyMCKoro GoTaHHnecKoro caAa» (Bbin. 24). A. A. Bbinojme- 
hm 63 AOKyMeHTajibHO tohhbix pHcyHKa bhaob 3toh (Jmopbi. ,Z],jih (Jmopbi xapaKTepHO 
oGhjihc h pa3HOo6pa3He Castanopsis. H. A. Hjibkhckoh npeACTaBJineTca B03MO)KHbiM, 
hto 3Ta (Jmopa He KHMMepHHCKaa, a noHTHHecKaa. Jipa , o6pa3ija 3 toh kojijickahh c 2 bh- 
AaMH 3KcnoHHpoBaHbi b A6xa3CKOM rocyAapcTBeHHOM My3ee. 

B 1966 A. A. BMecTe c A. K. UlaKpbiJi coGnpaeT kojuickahio capMaTCKOH (Jmopbi 
b OKpecraocTax cen EapMbim h MyroA3bipxBa (b KaTajiore npocTO EapMbim) h r BHAa. 
Bcero b hhx ycTaHOBJieHO 96 bhaob, onncaHHe KOTopbix onyGjiHKOBaHO nacranHO b 
«EoTaHHHecKOM »cypHajie», (1968) h b 1974, 1976 rr. b «TpyAax CyxyMCKoro GoTaHH- 
necKoro caAa» (Bbin. 1922). 3th nyGjiHKaijHH HJiJiiocTpHpoBaHbi 25 (|)OTorpa(|)HaMH h 
156 AOKyMeHTajibHO TOHHbIMH aBTOpCKHMH pneyHKaMH. OcTaTKH paCTeHHH npeACTaB- 
jieHbi He TOJibKO OTnenancaMH, ho h 4)HTOJieHMaMH h jiHrHH<|)HAHpoBaHHbiMH mnuiKaMH 
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h njiOAaMH. Ojiopa coAepacHT 25 hobbix bhaob. J\jw (Jmopbi xapaKTepHO pa3Hoo6pa3ne 
rojioceMeHHbix — 10 poaob, H3 KOTopbix 3 BbiMepuiHe, h 14 bhaob. TaioKe xapaKTepHO 
pa3HOo6pa3He jiaBpoBbix — 10 bhaob, othochiahxch k 7 po^aM. CyOTponunecKHH 3Jie- 
MeHT npeACTaBJieH 3K30THHCCKHMH 6o60BBIMH, BHAOM Mastixia , MHp3HHOBBIMH, Casta- 
nopsis , apajineBbiMH h jiaBpoBbiMH. OOnnneM bhaob, CBH3aHHbix c BJia^cHbiM cyOTponn- 
necKHM KJiHMaTOM, capMaTCKaa (|)jiopa A6xa3HH noxoAHT Ha (Jmopbi ojiHroijeHa—cpeA- 
Hero MHoueHa EBponbi — 3to 4>eHOMeH KOJiXHACKoro pe^yrnyMa. A. A. yTBep^aeT, 
hto aHajiH3 HCKonaeMbix ocTaTKOB no3BOJweT roBopuTb o cymecTBOBaHHH b capMaTe 
A6xa3HH HH3KoropHoro noflca thhhhhbix BenH 03 ejieHbix cy6TponHnecKHx jiecoB c npe- 
oGjia^aHHeM JiaBpoBbix. 

Hapa^y c TunnHHbiMH cyGTponHnecKHMH BeHH03ejieHbiMH BHAaMH b capMaTCKnx 
(|)jiopax A6xa3HH aobojibho xoporno npeACTaBJieHbi JiHCTonaAHbie bhabi, cbohctbch- 
Hbie rjiaBHbiM o6pa30M BJiamiOMy TenjioyMepeHHOMy h Aaace yMepeHHOMy KjiHMaTy. 
Ohh 6bijih, bhahmo, pacnpocTpaHeHbi npeHMymecTBemio b Gojiee bbicokhx jiecHbix no- 
acax. A. A. OTMenaeT 3HanHTejibHoe ynacrae bo <|mope capMaTa njiaTaHa-3AH<|)HKaTopa 
HH30BBIX H ymeJIbHblX JieCOB. TpH o6pa3Aa C 3 BHAaMH 3TOH (|)JIOpbI 3KCnOHHpOBaHbI 
b A6xa3CKOM rocyAapcTBeHHOM My3ee. 

B 1964 r. A. A. BMecTe c PaTHaHH h UlaKpbiJi npoBen pacKonKH b khmmcphhckhx 
OTJio^ceHiDix MecTOHaxo)KAeHHfl Majibie IIInpaKH b Boctohhoh Tpy3HH. BbiJio co6pa- 
ho 1300 o6pa3AOB. Pe3yjibTaTbi o6pa6oTKH ony6jiHKOBaHbi b 1967 r. b cobmccthoh c Pa- 
raaHH pa6oTe b «TpyAax CyxyMCKoro GoTaHHnecKoro caAa». B Hen onucaHO 34 BHAa, 
onncaHHe conpoBO^cAaeTca 78 AOKyMeHTajibHO tohhbimh pucyHKaMH. HccjieAOBaHHe 
<|)jiopbi Majibix UlnpaK no3BOJweT A. A. 3aKjiioHHTb o 3HanHTejibHOM peraoHajibHOM ot- 
JIHHHH KHMMepHHCKOH <|)JIOpbI KypHHCKOH AenpeCHH BOCTOHHOH Tpy3HH OT 0AH0B03pa- 
cthoh (Jmopbi Kojixham Hoee 6jih30cth c no3AHecapMaTCKOH (Jmopon CeBepHoro KaB- 
xa3a. 

IlajieoGoTaHHHecKaH AeflTejibHOCTb A. A. He orpaHHHHBajiacb pacKonKoii h omica- 
HHeM nepeHHCJieHHbix <Jmop. EMy npHHaAJie)KHT cboakb «HcKonaeMaa ACHApo<|)Jiopa 
KaBKa3a» (1961, 1963 rr.). B 1973 r. noA ero peAaKijHeH b 2 nacrax bbixoaht «KaTa- 
jior HCKonaeMbix pacTeHHH KaBKa3a». jw co3AaHiw KaTajiora oh coGpaji kojijickthb 
H3 27 aBTOpOB h caM Hanncaji 3HaHHTejibHyio nacTb TexcTa no tpcthhhbim nanopoT- 
HHKaM, rojioceMeHHbiM h noKpbiToceMeHHbiM, cocTaBHJi xapTy 222 MecTOHaxo)KAeHHH, 
HCn0JIb30BaHHbIX B TOMe. 

B cnpaBOHHOM H3AaHHH «OcHOBbi najieoHTOJiorHH» hm HanHcaHbi 7 ceMencTB. 

A. A. MHoro paGoTaji HaA HCKonaeMbiMH Fagaceae. EMy npHHaAJie)KHT OTKpbiTHe 
poAa Ushia , oneHb Bamioro a™ (fmopHcranecKoro panoHHpoBaHHH najieoreHa. 

Oh onyGjiHKOBaji 2 paGoTbi, no HCKonaeMbiM AySaM: «063op HCKonaeMbix Ay- 
6ob CCCP» ( 1 972) h «HcKonaeMbie AySbi EBpa3HH H3 cckijhh Cerris» (1 974) h HBjiaeTC a 
oahhm H3 ochobhmx aBTopoB 2-ro TOMa «HcKonaeMbie abctkobbic pacTeHHH CCCP», 
AJM KOToporo oh o6pa6oTaji poAM Quercus h Lithocarpus. 

3aicaHHHBafl o63op najieoGoTaHHHecKon achtcjibhocth A. A., ocTaeTca eme OTMe- 
THTb ero BHHMaHHe k npoGjieMe AOCTOBepHocra najieoGoTaHHnecKHx onpeAejieHHH. 
IIohth bo Bcex ero pa6oTax OHa onpeAejweTca no 5-6ajuibHon CHCTeMe, a b «KaTajiore 
HCKonaeMbix pacTeHHH KaBKa3a» — no 3-6ajuibHOH CHCTeMe. OAHano, xa k noKa3biBaeT 
BpeMH, AOCTOBepHbiMH hbjihiotch TOJibKO onpe ac jichhh c hhackcom 5, a am KaTajiora 3, 
TorAa Kax MHorne onpeAejieHHH c hhackcom 2 y)Ke noAfieprjiHCb nepeonpeAeJieHHio. 

A. A. KojiaKOBCKHH BHec KOJioccajibHbin BKJiaA b no3HaHHe HCKonaeMon <|)jiopbi, 
xot 5i coGpaHHbie hm 3aMenaTejibHbie kojuickahh Ha 90 % noraOjiH, b tom nncjie h tojio- 
ranbi 150 onHcaHHbix hm hobbix bhaob, OAHaKO coxpaHHJiHCb onyGjiHKOBaHHbie 963 ao- 
KyMeHTajibHO tohhbix pncyHKa h 573 (|)OTorpa(|)HH OTnenaTKOB. Kax noKa3biBaeT npoBe- 
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AeHHaa peBH3HH nciconaeMbix bhaob, onyGjiHKOBaHHaa b 4-m TOMe «HciconaeMbix ijBeT- 
KOBbix», HMeiomHxca H3o6pa»ceHHH AOCTaTOHHO ajm onpeAejieHHH CHCTeMaraHecKoro 
nojio^ceHHH onHcaHHbix A. A. bhaob. 

Tpy^HO noBepHTb, hto Bee 3to CAenaji oahh HenoBeK MeHee hqm 3a 30 JieT. HecoM- 
HeHHO, hto ero y^HBHTejibHOH pe3yjibTaTHBHOcra cnoco6cTBOBajia ero )KeHa Burra Ca- 
BenbeBHa -SGpoBa-KojiaKOBCKaa, Bxo^HBiiiaH bo Bee ero njiaHbi h 3a6oTbi h cocTaBJMB- 
maa c hum oaho mejioe. 

A. A. KojiaxoBCKHM onyGjiHKOBaHO okojio 200 HaynHbix paGoT, 1 cpe^H KOTopbix 
okojio 20 KanHTajibHbix MOHorpa^HH, OTJiHHaiomHxcfl rjiyGnHOH uccjieAOBaTejibCKOH 

MbICJIH H CTaBIUHX H3BeCTHbIMH B HayHHOM MHpe, KOTOpOMy OH OTKpblJI HCTHHHbie 6o- 
raTCTBa npupoAbi A6xa3HH. 

Ajib(|)peA AjieKceeBHH OecKopbicrao h c yAOBOJibCTBueM acjihjich cbohmh OorareH- 

UIHMH 3HaHMMH H OnbITOM C MHOrOHHCJieHHbIMH yHCHHKaMH H KOJIJieraMH. 

3T0T A 06 pOMCeJiaTeJIbHbIH, CBeTJIblH, OT3bIBHHBbIH H OHeHb CKpOMHblH HeJIOBeK, 
onraMHCT, yneHbiH c mhpobmm HMeHeM HaBcerAa ocTaHeTca b naMara cbohx OjiaroAap- 
Hbix yneHHKOB h Kojuier. 


1 CnwcoK ony6jiHKOBaHHE»ix pa6oT A. A. KoJiaicoBCKoro cm.: Bot. 5KypH. 1967. T. 52. Ns 3. C. 438—441; 
1988. T. 73. As 5. C. 744—746; 1996. T. 81. Ws 5. C. 104—105. 
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EBponeHCKaa (JmopHCTHHecKafl jiHTeparypa nonojiHHJiacb hobbim KanHTajibHbiM 
H3AaHHeM. UlBeHuapcKHe GoTaHHKH D. Aechrimann (5KeHeBa, Conservatoire et Jardin 
Botaniques [CJBG]), K. Lauber (BepH), D. M. Moser (BepH) h J.-P. Theurillat (Cham- 
pex-Lac, Valais) BbinycnuiH TpexTOMHbiH aTjiac noA Ha3BaimeM «AjibnHHCKaa <|)jio- 
pa» (Flora alpina; MO^ceT 6biTb, Gojiee KoppeKrao nepeBecra 3arjiaBHe Ha pyccKHH Kan 
«Ojiopa Ajibn») (pnc. 1). B noATOTOBice H3AaHHa npuHUMann ynacrae GoTaHHKH H3 Bcex 
7 ajibnuiiCKHx CTpaH (repMamui, Abctpha, OpaHijHfl, HTajimi, JlHXTeHiHTeHH, CnoBe- 

HHfl H IIlBeHAapHa). 

3to HeopAHHapHoe coGbirae b eBponencKon GoTaHHice, KOTopaa He MO^ceT no^cajio- 
BaTbCH Ha HeAOCTaTOK (J)JIOpHCTHHeCKHX CBOAOK H OnpeACJIHTeJieH paCTeHHH pa3JIHHHO- 
ro rana h o6i>eMa Ka k no reorpa<|)HHecKHM rpaHHijaM, Tax h no xapaicrepy npeACTaBjiae- 
Moro MaTepnajia. OAHaico, Kan nnuieT b npeAHCJiOBHH Anpeicrop CJBG npo(J). R. Spichi- 
ger, HeKOTopbie KpynHbie GoTaHHKH, Taicne Kan C. Favarger, H. Merxmuller h P. Ozenda, 
AaBHO OTMenajiH jiaxyHy b 3tom Mope jiHTepaTypbi — OTcyrcTBHe «Ojiopbi Ajibn». J\slh- 
Hbin npoeKT aHOHCHpoBajica CJBG b 1990 r. KHHra H3AaHa b 3 BapHanrax — Ha HeMeij- 
KOM, HTaJIbHHCKOM H <|)paHAy3CKOM H3bIKaX COOTBeTCTBeHHO; MOfl peijeH3Hfl COCTaBJieHa 
Ha ocHOBe 4>paHijy3CKoro H3AaHHH. 

B pwe acneKTOB Flora alpina — 3 to He coBceM obbiHHaa (Jmopa. B Hen HeT Kmonen 
AJiH onpeAejieHHH TaKCOHOB, a onHcaHHH npeACTaBJieHbi b BecbMa peAyAHpoBaHHOH 
(JiopMe, c Hcnojib30BaHHeM ycjiOBHbix 3HaKOB. C Apyron ctopohm, rpaHHijbi TeppHTopHH 
«Ojiopbi» He aAMHHHCTpaTHBHbie, a donee hjih MeHee ecTecTBeHHO-reorpa(|)HHecKHe, 
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Kon.vid Lau»V» 


1ELIN 


Phc. 1. OoTOKonnH o6jio)kkh KHHrH «Flora alpina». 

oxBaraBaiomHe Ayry Ajibn b cepAAe EBponu — 900 km c 3anaAa Ha boctok npn mnpn- 
He ot 130 ao 250 km. Hh OAHa H3 7 nepenHCJieHHbix Bbirne CTpaH, KpoMe JlHXTeHiHTeHHa, 
He BXOAHT B 3Ty TeppHTOpHK) nOJIHOCTbK), a TOJlbKO B GoJIbLLieH (IIlBeHIIiapHa, ABCTpHa) 
hjih MeHbHiefl (repMaHM, CjiOBeHHfl, Hramw, OpaHiAifl) CTeneHH. 

PeueH3HpyeMbiH HJimocTpHpoBaHHbiH TpexTOMHHK o6iahm o6i>eMOM 2670 c. (c yxa- 
3aTejraMH) npeACTaBjweT co6oh o6pa3eii; coBpeMeHHoro cthjm npeACTaBJieHHa (JmopH- 
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craHecKHX aaHHbix, coneTaeT CTporo HayHHyio noAany Marepnajia (c yneTOM HOBenmeH 
HOMeHKJiaTypbl COCyAHCTbIX paCTCHHH H (jlJIOpHCTHHeCKHX HaXOAOK pa3HOH CTeneHH 
Ba^CHOCTH, BKJIKDHeHHeM 3KOJIOrHHeCKOH HH<|)OpMaAHH H AOKyMeHTaiJHH pacnpocTpa- 
HeHHH pacTeHHH Ha AOCTaronHO ACTajibHbix xapTax) c npeKpacHbiMH abcthbimh (})oto- 
rpa<|)HflMH non™ Bcex BKjnoneHHbix bhaob b npnpoAe. IIo3TOMy KHure oGecneneH ihh- 
POkhh HHTepec He TOJibKO b cpeAe npo(|)eccHOHajibHbix GoTaHHKOB, nacTO y3KHX cneijHa- 
JIHCTOB, HO H y IHHpOKOH nyGjIHKH, a HMeHHO 3aHHTepeCOBaHHbIX H 3pyAHpOBaHHbIX 
jiio6HTejieH npHpoAbi, b orpoMHOM KOJinnecTBe nocemaiomHX Ajibnbi. 3to, kohchho, He 
KapMaHHbiH noneBOH onpeAeJiHTejib, b 3KCKypcHK) ero He B03bMeuib (Bee Bcex Tpex to- 
mob — okojio 4 k r), ho pa3o6paTbca b BbmaiomeMCH pa3HOo6pa3HH ajibmiHCKOH (Jmopbi 
c ero noMombio CMoryT MHorne. 

Phc. 2 npeACTaBJweT co6oh Konmo ranHHHoro pa3BopoTa KHHrH h no3BOJiaeT cocTa- 
BHTb npeacTaBJieHHe o coAep^caHHH h nonane MaTepnajia b ochobhoh Hacra Flora alpina 
(o BBOAHOH HaCTH HanHCaHO HHMCe). Ka^CAHH pa3BOpOT KHHrH COAep^CHT HH(|)OpMaiJHK) o 
4 TaKCOHax (rjiaBHbiM o6pa30M BHAax, ho HHor^a h noABHAax): cneBa tckct, cnpaBa hji- 
jiiocTpaiiiHH. CooTBeTCTBeHHO 3TOMy KaHCAaa CTpaHHAa pa3AejieHa Ha 4 paBHbie nacTH. 

B TeKCTOBOH Hac™ Bee TaKCOHbi npoHyMepoBaHbi. HanpHMep, Dianthus carthusia- 
norum subsp. latifolium HMeeT HOMep 38.29.5.4, coctohiahh h3 HOMepa ceMencTBa, ho- 
MepapoAa, HOMepa BHAa h HOMepa BHyTpHBHAOBoro TaxcoHa. flajiee npHBOAATca yxa3a- 
HHe Ha 3HACMH3M HJIH Cy63HAeMH3M (HJIH OTCyTCTBHe TaKOBbIX; OTAeJIbHO OTMenaiOTCH 
KceHO(J)HTbi), ceMeiicTBO, npHHJiToe jiaraHCKoe Ha3BaHHe h HOMeHKjiaTypHbiH hctohhhk, 
6a3HOHHM, HHOrAa CHHOHHMbI (b OHCHb OrpaHHHeHHOM KOJIHHeCTBe B OCHOBHOM TeKCTe, 
ho b pjiAe cjiynaeB, KorAa tbkhx chhohhmob MHoro b 18 6a30Bbix «Ojiopax», hx mo)kho 
HaHTH B npHJIOMCeHHH K I H II TOMaM nOA HOMepaMH npHHHTbIX Ha3BaHHH), HapOAHbie Ha- 

3BaHHH (BCe BHAbI-Ha HeMeiUKOM, <|)paHAy3CKOM H HTaJIbHHCKOM, HeKOTOpbie-TaiOKe 

Ha cjiOBeHCKOM h Ha aHTJiHHCKOM). 3areM b xa^cAOM bhaobom hjih noABHAOBOM naparpa- 
4>e B 3aKOAHpOBaHHOH KOMnaKTHOH (|)OpMe npHBOAATCH MOp4)OJIOrHHeCKHe H 6HOMOp- 
4>ojiorHHecKHe ocoGchhocth pacTeHHH — npoAOJDKHTejibHOCTb »ch3hh, GnojiorHHecKaH 
(|)opMa (no PayHKHepy), pa3Mepbi h HeKOTOpbie raGnTyajibHbie ocoGchhocth pacTeHHH 
(7 rpaAaiUHH) h hx penpoAyKTHBHbix opraHOB (18 rpaAaijHH), nepnoA ABeTeHira. Oahoh 
H3 u,eHTpajibHbix aBjiaeTca HH(J)opMaAHB! o pacnpocTpaHeHHH TaxcoHa b npeAenax Ajibn 
(C TOHHOCTbK) AO aAMHHHCTpaTHBHbIX BblAeJIOB, TBKHX KaK HIBeHIjapCKHe KaHTOHbl, A0“ 
napTaMeHTbi OpamjHH hjih 3Cmjih Abctphh; pnc. 3). B GojibuiHHCTBe cjiynaeB noKa3aHO 
npHcyTCTBHe hjih OTCyTCTBHe TaxcoHa, ho, KpoMe Toro, OTAejibHbie o6o3HaneHHJi npn- 
MeHfllOTCfl JJJUl AOKyMeHTaJIbHO HCHe3HyBIHHX TaKCOHOB Ha toh hjih hhoh TeppHTopHH. 
Oco6o OTMeneHbi Bbmejibi, rAe ijejiecoo6pa3HO npoAOJDKHTb noHCKH AaHHoro BHAa hjih 
noABHAa. KpaTKO AaHa HH<|)opMaAHfl o pacnpocTpaHeHHH BHe Ajibn. HaKOHeij, yKa3aHbi 
BbicoTHbie npeAejibi pacnpocTpaHeHHJi, cyGcTpaTbi h ocHOBHue CHHTaKCOHbi, k kotopmm 
bha npHyponeH, a c noMombio 3KOJiorHHecKHx imcaji oxapaKTepH30BaHbi HeKOTOpbie 
Apyrne ocoGchhocth MecTOoGnTaHHH BHAa. Bee 3to noMemaeTca Ha oahoh neTBepra 
CTpaHHIUbl KHHrH. 

Ha npoTHBonojio)KHOH CTpaHHije Te »ce bhabi hjih noABHAbi HJunocTpHpoBaHbi ijBeT- 
hmmh, BbicoKoro KanecTBa (|)OTorpa(|)HaMH pacTeHHH b npnpoAe. Ka^cAOMy TaxcoHy ot- 
BeAeHO TaK^ce no neTBepra CTpaHHAbi; ecjiH tkq Hy^cHO noKa3aTb eme h AOTajiH, ajm hx 
(J)oto BbiAejieHO MecTO b npeAejiax toh »ce HeTBepra. CooTBeTCTBHe TeKCTa h HJunocTpa- 
Ahh BcerAa oneBHAHO. 

Flora alpina coAepmiT AaHHbie o nonra 4500 BHAax eoeyAHCTbix pacTeHHH, npeHMy- 
mecTBeHHO AHKopacTyninx, ho Tax^ce c AobaBJieHHeM pacnpocTpaHeHHbix b KyjibTy- 
pe. nopaAOK TaKCOHOB cjieAyioiAHH. CeMencTBa nanopoTHHKOo6pa3Hbix h rojioceMeH- 
Hbix pacnojio^ceHbi b eooTBeTCTBHH c nocjieAHHMH H3AaHHBMH Syllabus 3Hrjiepa, no- 
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Primula daonensis 

(Leyb.) Leyb. in Flora (Regensburg) 38: 345. 1855 

Basio.: Primula villosa var. daonensis Leyb. in 
Oesterr. Bot. Wochenbl. 4: 10. 1854 

- Primula oenensis (10) 

Val-Daone-Primel 
Primcvere du val Daone 
Primula di Val Daone 


60.1.25 End. Primulaceae 

Primula villosa 

Wulfen in Jacq., FI. Austriac. 5: 41. 1778 
Zottige Primel 
Primcvere veluc 
Primula villosa 
KuStravi jeglid 
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Androsace vitaliana subsp. vitaliana 

(L.) Lapeyr., Hist. PI. PyrSndes: 94. 1813 
Basio.: Primula vitaliana L., Sp. PL: 143. 1753 

- Vitaliana primulaeflora subsp. canescens (15) 

- Vitaliana primuliflora subsp. canescens (17) 

< Gregorio vitaliana (3, 6, 10) 

< Vitaliana primuliflora (1) ijjwjk 

« Vitaliana primuliflora » (4) 

Vitals Coldprimel fflf 

Vitaliana & feuilles de primevere 
Vitaliana, Primula d'oro, Androsace gialla 

2J. C |j||Il-4cm 1^8-14mm 
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60.2.1.2 Primulaceae 

Androsace vitaliana subsp. cinerea 

(Sund.) Kress in Hegi, Ill. Fl. Mitt.-Eur. ed. 2 5: 
2248d. 1966 

Basio.: Gregorio vitaliana var. cinerea Sund. in Allg. 
Bot. Z. Syst. 22: 59. 1916 

- Vitaliana primulaeflora subsp. cinerea (15) 

- Vitaliana primuliflora subsp. cinerea (4, 17} 

< Gregoria vitaliana (3, 6, 10) 

Graue Goldprimel 

Vitaliana a feuilles de primcvere 

Vitaliana, Primula d'oro, Androsace gialla 

% C 1-4cm f8-14mm 
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Phc. 2. Pa3BopoT KHHrw «Flora alpina». 


KpbiTOceMeHHbix — no cncTeMe KpoHKBHCTa. B nepBbin tom BKjnoneHbi Lycopo- 
diaceae—Apiaceae , bo BTopon — Gentianaceae—Orchidaceae , b Tperan — pa3JiHHHbie 
HHAeKCbl. 

Bo BBO^Hbix rnaBax (b TOMe 1) npuBOAHTca mhoto reorpa(|)HHecKHx aamibix 06 Ajib- 
nax c HarjiH^HbiM KapTorpa^nnecKHM MaTepnajiOM (reojiornHecKaa KapTa, KapTa pac- 
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Subdivisions administratives 
(pp. 15-17): 

Allemagane (distris) 

OB = Oberbayem 
SW = Schwaben 

Autriche (Lander) 

B = Burgenland 
K = Carinthie 
N = Basse-Autriche + 

Vienne 

NT = Tirol septentrional 
O = Haute-Autriche 
OT = Tirol oriental 
S = Salzbourg 
ST = Styrie 
V = Vorarlberg 

France (departements) 

04 = Alpes-de- Haute- 
Provence 
05 = Haute-Alpes 
06 = Alpes-Maritimes 
26 = Drome 
38 = Isere 

73 = Savoie 

74 = Haute-Savoie 

83 = Var 

84 = Vaucluse 


Italie (provinces) 

AO = Apsta 
BL = Belluno 
BG = Bergamo 
BS = Brescia 
BZ = Bolzano (= Tirol 
mridional) 

CO = Como + Lecco 

CN = Cuneo 

IM = Imperia 

NO = Novara + Verbania 

PN = Pordenione 

SO = Sondrio 

SV = Savona 

TN = Trento 

TO = Torino 

TV = Treviso 

UD = Udine 

VA = Varese 

VC = Vercelli + Biella 

VR = Verona 

VI = Vicenza 

Liechtenstein 
FL = Liechtenstein 

Slovenie 
SLO = Slovenie 


Suisse (cantons) 

AP = Appenzell (Rhodes-) 
Interieures et Rhodes- 
Exterieures) 

BE = Berne 
FR = Fribourg 
GL = Glaris 
GR = Grisons 
LU = Lucerne 
SG = Saint-Gall 
SZ = Schwyz 
TI = Tessin 
UR = Uri 

UW = Unterwald (Nidwald 
et Obwald) 

VD = Vaud 
VS = Valais 

Syst alpin (pp. 17-18): 
APE = Apennin 
BAL = Balkan 
CAR = Carpates 
COR = Corse 
DIN = Dinarides 
JUR = Jura 
MAS = Massif central 
franqais 
PYR = Pyrenees 
SCH = Foret-Noire 
VOS = Vosges 


Les indications de pages renvoient h. ^introduction, volume 1. 


Phc. 3. reorpa<|>HHecKHe (a^MHHHCTpaTHBHwe) panoHbi ajiMiHHCKHX crpaH, no kotoplim yKa3WBaeTca pac- 

npocipaHeHne pacTemm bo «Flora alpina». 
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npeAejieHHH ocaAKOB, KapTa MaKCHMajibHoro ojieAeHemDi BiopMa h Pncca, KapTa nojio- 
)KeHHfl Ajibn cpe^H Apyrnx eBponencioix rop ajibnHHCKOH CHCTeMbi h ap*)* 

B 3TOH 7KQ HaCTH pa60TbI MO)KHO HaHTH HHTepeCHbie CBOAHbie AaHHbie 06 ajibnHH¬ 
CKOH (|)Jiope. 06mee hhcjio ceMencTB b Hen 148, poaob — 933, bhaob, hoabhaob h 
arrperaTOB — 4491, BKjnonafl 430 hoabhaob h 33 arrperaTa b poAax Alchemilla , Ama - 
ranthus , Aster , Hieracium , Leucanthemum, Potentilla , Ranunculus , Rubus , Rumex h 
Taraxacum. RpyrnienuiHe ceMencTBa — Asteraceae (557 bhaob), Poaceae (359), Faba- 
ceae (280), Brassicaceae (267), Caryophyllaceae (210), Scrophulariaceae (190), 
ceae (181), Apiaceae ( 164) h Cyperaceae ( 160). 3HAeMHHHbix poaob 3 , Bee ohh oahobh- 
AOBbie (Berardia, Physoplexis h Rhyzobotrya ), 3HAeMHHHbix bhaob h noABHAOB — 501, 
npnqeM 50 % hx pacnpocTpaHeHO b Boctohhbix Ajibnax. HanGojibinaa aojm shacmhkob 
Ha6jnoAaeTCH b ceMencTBax Campanulaceae (42.3 %), Saxifragaceae (39.4), Dipsaca- 
ceae (34.1) h Primulaceae (33.8 %). Poabi c HanGojibuiKM hhcjiom shacmhhhbix bh- 
AOB — 3to Saxifraga (28), Festuca (23), Campanula (21), Gentiana (13) h AP- CpeAH 

KCeHO(J)HTOB 23 % npOHCXOAAT H3 AMepHKH, no 21 -H3 A3HH H CpeAH3eMHOMOpbfl, 

35 % — H3 Apyrnx perHOHOB. 

B AejioM a omeHHBaK) 3 tot TpyA Kax hmcioiahh 4>yHAaMeHTajibHoe 3HaneHHe ajm no- 
3HaHHH (Jmopbi Ba^cHOH Hacra EBpa3HH h OAHOBpeMeHHO Kax H3HiAHyio rajiepeK) nopT- 
peTOB ajibnHHCKHX pacTeHHH. Kax h cpaBHHTejibHO HeAaBHO H3AaHHaa «Ojiopa UlBeH- 
AapHH» (K. Lauber, G. Wagner. Flora Hellenica. 1996), aTJiac «AjibnHHCKaa <|)Jiopa» 
oGpeneH Ha nonyjrapHOCTb b uihpokhx Kpyrax HaTypajiHCTOB h Ha AOJiryio cyzjbGy Kann- 
TajibHoro cnpaBOHHHKa. 
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YKA3ATEJIB HOBMX HA3BAHHH PACTEHHH 
INDEX OF NEW PLANT NAMES 


(BOTAHHHECKHH 3KYPHAJI. 2006. T. 91. Jfa 12) 

Cip. 

PLANTAE VASCULARES 

Menitskia (Krestovsk.) Krestovsk. comb, et stat. nov. 1893 

Menitskia tibetica (Vatke) Krestovsk. comb, nov. 1894 

Sclerosiphon ventricosum (Pall.) Rodionenko comb, nov. 1897 

Sclerosiphon bungei (Maxim.) Rodionenko comb, nov. 1897 

PLANTAE FOSSILES 

Alasia Golovn. gen. nov. 1900 

Alasia conophylla (Golovn.) Golovn. comb, nov. 1902 

Alasia jacutensis (Sveshn.) Golovn. comb, nov.1901 

Alasia pojarkovae (Krassilov) Golovn. comb, nov. 1902 

Lepidopteris archaica Gomankov sp. nov. 1909 
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ABTOPCKHH YKA3ATEJIE «EOTAHHHECKOrO 3KYPHAJIA». 

T. 91. 2006 r. 


O630pHbie CTaTbH 

Ahtohob A. C. O HeKOTopwx «MOJieKyjiHpHbix» CHCTeMax ubctkoblix pacTeHHH 2 169 

raMajieil K). B. OrpyKTypHo-^yHKijHOHajibHbiH 6a3HC ^euiHcJjpoBaHHH MeTeoHH- 

(})opMauHH y pacTeHHH . 3 361 

lllaMpoe H. H. Mop(})OJiorHHecKaH npnpoAa ceMH3anaTKa h 3BOJHoijHOHHbie TeH- 

AeHUHH ero pa3BHTHa y ubctkobbix pacTeHHH. 11 1601 

OpurHHajibHbie CTaTbH 

EauKoea E. B. OnwT nocTpoeHHa chctcmm HCH3HeHHbix <})opM poAa Salvia {Lamia- 

ceae) . 6 856 

EapaHoea M. A., ^SKe^x^pn H. AHaTOMHa JiHCTa h CHCTeMaTHKa ceMeiiCTBa Rhi- 

zophoraceae sensu lato . 12 1787 

EapAyHOB JI. B., MaKpuil T. B., KHcejieea A. A., Ka3aHOBCKHH C. T. Oco6eH- 

hocth (Juiopw h pacTHTejibHOCTH IIpHOJibxoHba (3anaAHoe noGepeacbe EaiiKajia) 1 23 

BacHJieBHH B. H. BjiaacHbie pa3HOTpaBHwe Jiyra CeBepo-3anaAa EBponeiiCKOH Poc- 

chh. 9 1313 

BacHJieBHH B. H. OcTenHeHHbie Jiyra CeBepo-3anaAa EBponeiiCKOH Pocchh ... 6 841 

^HpKceH B. T., /(HpKceH O. B. /^HHaMHKa pacTHTejibHOCTH nocne KaTacTpo(J)HHe- 

cKoro H3Bep»ceHHa 7600 neT Ha3aA Ha KaMHaTKe. 5 674 

2Kyp6eHKO M. IL, MaTseesa H. B. HanoHBeHHbie jiHiuaiiHHKH ocTpoBa Eojibuie- 

bhk (apxHnenar CeBepHaa 3eMJia). 10 1457 

KaMeJiHH P. B. MaTepnajibi k aHajiH3y (Jmopbi KaBKa3a. O HeicoTopbix ocoGeH- 
HOCTHX COCTaBa (})JIOpbI KaBKa3a H HX 3HaHeHHH AJIH nOHHMaHHa HCTOpHH <J)JIO- 

pbi 3 toh CTpaHbi. 5 649 

JleOeAesa B. X., THxoAeesa M. K)., HnaTOB B. C. Ouemca bjihhhhh AepeBbeB Ha 
BHAbI TpaBHHO-KyCTapHHHKOBOrO H MOXOBOrO apyCOB B COCHaKe HepHHHHO-3e- 

JieHOMOIHHOM. 2 176 

MajibiuieB JI. H. MoAeJibHoe 3HaneHHe poAa Oxytropis ( Fabaceae ) ajih 6oTaHH- 

Ko-reorpa<})HHecKoro paiiOHHpoBaHHa CeBepHOH h IJ^eHTpajibHOH A3 hh ... 8 1145 

OcnnoB C. B. CepHHHaa pacraTejibHocTb ynacTKOB 30JiOTOAo6biHH b TaeacHOH 30He 

HnacHero IIpHaMypba. 4 521 

IlaHOB B. B. HeKOTopbie ocoGchhocth pa3BHTHa ctJmrHOBoro MOxoBoro noKpoBa 

BepxoBbix Gojiot . 3 393 

IIocnejiOBa E. E., IIocneJioB H. H. ripHGpeacHO-BOAHbie cocyAHCTbie pacTeHHa 

bo (})Jiope nojiyocTpoBa TaiiMbip. 10 1441 

CeKpeTapesa H. A., Cmthh A. K. MoHHTopHHr tjmopbi OKpecTHocTeii GyxTbi Thk- 

ch (apKTHHecKaa ^Kyrna). 1 3 

CeMHxoB B. O., Ape(J)beBa JI. n., HoBomuioea O. A., IIpycaKOB A. H., Thmo- 
meHKO A. C. Ginkgo biloba : 6HOXHMHHecKaa xapaKTepHCTHKa GejiKOB ceMaH h 
oueHKa (})HJioreHeTHHecKHx oTHomeHHH c rojioceMeHHbiMH. 7 1001 
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Xojioa C. C. AHajiH 3 pacnpeAeneHHH cocyAHCTbix pacTeHHH Ha ra 66 po-aM<})H 6 ojiH- 

Tax ropHoro MaccHBa PaH-H3 (IToJiHpHbiH Ypaji). 8 1157 

lOpKOBCKaH T. K. 3aKOHOMepHOCTH pacnpocTpaHeHHH 6 ojiot b Pocchh. 12 1777 

lOpuee B. A. Hcnojib30BaHHe hhackcob pernoHajibHOH BCTpenaeMocTH h perno- 
HajibHOH aKTHBHocTH Rsix 6 oTaHHKo-reorpa<})HHecKoro aHajiH3a paciinrejibHoro 

noKpoBa . 3 375 

K)cy(|>OB A. T. CneijHtJjHHHocTb pereHepaijHOHHOH choco 6 hocth h oTBeTa Ha cone- 

boh CTpecc y pa3JiHHHbix opraHOB pacTeHHH. 3 402 

Coo 6 meHHH 

ABepbHHOBa A. JI. flononHeHHe k no 3 AHe 3 oijeHOBOH (Jmope AKKe 3 eHH (CeBe- 

po-BocTOHHMH Ka 3 axcTaH) . 9 1394 

Akoiiah >K. A. Mop(})oreHe 3 nojiyicycTapHHKa Salsola verrucosa ( Chenopodia- 

ceae) . 7 1029 

AjieKceesa H. A., /JoHCKoea A. A. PeaKijHH bhaob poAa Geum ( Rosaceae ) Ha H 3 Me- 

H€HHH yeJIOBHH CpeAbI Ha OpraHH3MeHHOM H nonyJIHUHOHHOM ypOBHHX ... 3 446 

AjieKceesa P. H., roHHapoea H. H. Onopa h Top<})HHbie 3 ajie)KH GojioTa rana aana 

BaAnapra (GacceHH peKH rienopa). 10 1499 

Ac(|>aHAHflpoBa JI. 3., Ky 3 HXMeTOB T. T. Bjihhhhc (J)HToreHHoro nojia Medicago 

sativa Ha pacnpeACJieHHe noHBeHHbix BOAopocneH . 11 1648 

AiuypMeTOB O. A., 2KanaicoBa Y. H., MaTiOHHHa T. E. OopMHpoBaHHe noKpoBOB 

njiOAa h ceMeHH y Calligonum junceum ( Polygonaceae ). 9 1378 

EaicajiHH B. A. neneHOHHHKH KpoHOijKoro 3 anoBeAHHKa (nonyocTpoB KaMnaTKa) 6 871 

EjiaroBemeHCKHil H. B. EonoTHbie 6epe3HHKH ueHTpajibHOH nacra IIpHBOJttKCKOH 

B03BbimeHH0CTH. 3 425 

EjiaroBeujeHCKHH H. B. EonoTHbie cochhkh ueHTpajibHOH nacra IIphbojdkckoh 

B03BwmeHH0CTH. 4 556 

EjiHHOBa H. B., KyjiHKOB II. B. XapaKTepHCTHKa 0 HT 0 reHe 3 a Calypso bulbosa ( Or - 

chidaceae ) 6 904 

Emkob O. fl. OoTOAtixaHHe h ocTaTOHHoe AbixaHHe Ha CBeTy jihctbcb 3 cmjihhhkh 

AO h nocne TenJiOBOH 3axajiKH. 3 464 

Eukob O. A, Khcjiiok H. M., najieeea T. B., TyAe H. A. H 3 MeHeHHe napaMeTpoB 
(}) 0 T 0 CHHTe 3 a h AWxaHHH JiHCTbeB Fragaria vesca ( Rosaceae ) noA bjihhhhcm 

TenjiOBOH 3axajiKH pacTeHHH. 1 63 

EbiTOTOBa C. B., Typeesa H. H. 3KOJioro-AeMorpa<})HHecKHH aHajiH3 ueHononyjui- 
Uhh 3HAeMHKa ocTpoBHbix npHeHHCeHCKHX CTeneii — Oxytropis nuda ( Faba- 

ceae) . 5 744 

Bapoji O., MaMMaAOB P. HeKOTopwe reo<})HTbi BHJiaHeTa Myyna (ioro- 3 anaAHaa 

Typuna) h npeAJio^ceHHH no hx oxpaHe . 2 235 

BacHJibeB A. E. YjibTpacKyjibnTypa h cyGKJieTOHHbie MexaHH3Mbi <J)yHKijHOHHpoBa- 
hhh nHmeBapHTejibHbix )Kejie30K nnoTOKAHoro pacTeHHH Nepenthes khasiana 

( Nepenthaceae ). 12 1883 

BaxpaMeesa M. T. OHToreHe 3 h AHHaMHKa nonyjiHijHH Dactylorhiza fuchsii ( Or- 

chidaceae) . 11 1683 

BepuiHHHHa O. M., HnaTOB B. C. PacTHTejibHbie cooGmecTBa napKOB «rieTepro<})- 

ckoh AoporH» (C.-IIeTep 6 ypr): 6 epe 3 HHKH. 7 1057 

TaBpHJiOBa O. A. Mop<})OJiorHH nbuibijbi HexoTopbix npeACTaBHTeneH ceMeHCTBa 

Violaceae . 3 459 

TaBpHJiOBa O. A., ToKapee II. H. IlajiHHOMoptJjojiorHH poAa Rinorea h nojioaceHHe 

ero b ceMeiicTBe Violaceae . 4 571 

TeJibTMaH fl. B. O hohhthh «HHBa3HOHHbiH bha» b npHMeHeHHH k cocyAHCTbiM pac- 

TeHHaM. 8 1222 

TeHKaji C. H., KyjiHKOBCKHH M. C. I^eHTpHHecKHe AwaTOMOBbie boaopocjih ctjrnr- 

HOBblX 60 JIOT IIpHBOJDKCKOH B03BbIIIieHH0CTH (IIeH3eHCKaH oGjiacTb) .... 10 1485 
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TeHicaji C. H., MHxeeea T. M. MaTepnajibi k (Jmope AnaTOMOBbix BOAopocneii 

( Centrophyceae , Bacillariophyta ) peKH HeMaH h ee npHTOKOB. 3 420 

TeHKaji C. H., FLonoBCKan T. H., EoHAapeHKO H. A. HoBbie AaHHbie no Mop<})o- 
JiorHH, OKOJiornH h pacnpocTpaHeHHio Stephanodiscus meyeri ( Bacillario¬ 
phyta ) 9 1329 

TeHKaji C. H., TpH<|>oHOBa H. C. Bacillariophyta Majibix npnTOKOB JlaAoaccKoro 

03epa. 1. Centrophyceae . 4 533 

TeHicaji C. H., TpH^OHoea H. C. MaTepnajibi k tjmope Bacillariophyta peKH Hap- 

Ba h HapBCKoro BOAoxpaHHjmma (CeBepo-3anaA Pocchh). 1. Centrophyceae 5 693 

TepMaH A. flonojiHeHHH k ceMencTBy Cruciferae (Jmopbi Ka 3 axcTaHa. 8 1198 

rjia3Koea E. A. Beta maritima ( Chenopodiaceae ) — hobbih bha AJia (^OP 1 * 1 Pocchh 1 34 

TpHropbeea O. B. H3MeHHHBOCTb pa3BHTHH Mop<})ojiorHHecKHX CTpyKTyp y Draba 

hirta ( Brassicaceae ) h onpeAenaiomHe ee (Jjaicropbi. 9 1341 

3a6yra B. O., 3a6yra T. A. Ouernca A*>ixaTejibHbix 3aTpaT CTBOJia h CKejieTHbix Kop- 

HeH Pinus sylvestris no hx paAHajibHOMy npnpocTy. 5 755 

3H63eee E. T. Eepe30Bbie KpHBOJiecba BbicoKoropHH Ky3HeijKoro AnaTay .... 6 892 

KauiHH A. C., floGpbiHHHeBa H. B., KonaHoea H. C., fleMOHKO K). A. Oco6eH- 
hocth ceMeHHoro pa3MHO)KeHHa b nonyjiauHax Chondrilla juncea h Chondrilla 

graminea ( Asteraceae ). 5 729 

Ko6axHA3e JI. A., HcaicaA3e 111. T., 3pHCTaeH M. H., raMueMJiHA3e 3. T. Oco- 

6eHHOCTH SnojiorHH Satureja bzybica (Lamiaceae) . 8 1211 

KoKopeea H. H., ^bhhjiob M. II. CoBpeMeHHoe coctohhhc nonyjiaijHH Niedz- 

wedzkia semiretschenskia ( Bignoniaceae ) b Hy-MjiHHCKHX ropax (Ka3axcTaH) 8 1215 

KoHOBajioea T. B. flonojmeHHH k tjmope Dinophyceae /JajibHeBocTOHHbix Mopen 

Pocchh. Poa Protoperidinium ( Peridiniales ) 4 539 

KocTHHa M. B. OrpoeHHe h AHHaMHKa pa3BHTHa reHepaTHBHbix noGeroB b poAe Ul- 

mus ( Ulmaceae ). 7 1015 

Kpaeiioea T. H. Kjictkh c BHyipeHHHMH BbipocTaMH oGojiohkh b nepHKapnHH h ce- 

MeHHoii Koacype npeACTaBHTeneH ceMencTBa Urticaceae . 9 1369 

KypneHKO E. H. CHHtJmopecueHijHa Coleanthus subtilis ( Poaceae ) 2 200 

KyTJiyHHHa H. A., ^KepeGuosa M. H., 3 hmhhuk3h C. A. Pa3Mep h KanecTBO 
nbiJibueBbix 3epeH bhaob Tulipa (Liliaceae) h Saxifraga ( Saxifragaceae ) pa3HOH 

njioHAHocTH. 11 1695 

JlaimpoB A. T. K Bonpocy o rHApoGoTaHHnecKOH TepMHHOJiorHH. 3 411 

JleJieTKHH B. A., IIonoBa JI. H. H3MeHeHHe pa3MepoB h Maccw TajuiOMOB bhaob 

Rhodophyta H3 ^noHCKoro Mopa npn BbipanjHBaHHH b aaGopaTopHbix ycaoBHax 11 1636 

MajibiuieBa H. B. JlnmaHHHKH HCKyccTBeHHbix cyGcTpaTOB b ropoAax Pocchh 11 1658 

MajibiuieBa H. B. JlHinaHHHKH ropoAOB EBponeHCKOH Pocchh. 1. TaKCOHOMHHe- 

CKHH aH3JlH3 . 12 1834 

MejibHHK B. H., EapaHCKHH A. P., MaTefiHHK B. H. /^HHaMHKa apeajia Cladium 

mariscus ( Cyperaceae ) b YKpaHHe. 4 565 

MejibHHK B. H., rpHueHKO B. B., WeBHeHKO K). Bulbocodium versicolor (Me- 

lanthiaceae) b YKpaHHe. 10 1528 

MepKyjiOBa O. C. JlHmaHHHKH ropoAa OpeHGypra. 9 1334 

MHpocjiaBOB E. A., KoTeesa H. K., XoAoposa H. B. CpaBHHTejibHaa xapaKTepn- 
CTHKa CTpyKTypbl KJieTOK 3nHTeJIHH IIJHTKa HpOBH3HpOBaHHbIX H He HpOBH3HpO- 
BaHHbix 3epHOBOK o3hmoh nmeHHijbi (Triticum aestivum ) b npouecce hx npopa- 

CTaHHH. 12 1876 

MHxaiuiOBa T. A. OraAHH (JjopMHpoBaHHa cooGujecTB JiaMHHapneBbix Ha BHeceH- 

hom cyGcTpaTe (Eejioe Mope) . 12 1816 

Mopo30Ba JI. M., 3oTeeBa E. A. HepHoojibiuaHHKH Ha kokhoh rpaHHije apeajia h hx 

AerpaAauna noA bo3Achctbhcm Bbinaca ko3. 1 46 

HeuiaTaeBa B. K)., HemaTaee B. K)., HepHHAbesa H. B. CooGujecTBa Kobresia 
myosuroides ( Cyperaceae ) b panoHe KmoneBCKOH rpynnw ByjiKaHOB (U,eHT- 
pajibHaa KaMnaTKa) h hx KJiaccH(})HKauHH . 10 1510 
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HifKif<t)opoBa O. Oco6eHHocTH yjibTpacicyjibnTypbi noBepxHOCTH 3peMOB y 

npeACTaBHTejieH poaob Myosotis , Trigonotis h Trigonocaryum {Boraginaceae) 9 1389 

Obhhhhhkobh C. B. Oco6eHHOCTH yjibTpacKyjibnTypbi noBepxHOCTH nnoAOB y bh- 

Aob noATpH6bi Echinosperminae (Tpn6a Eritrichieae, Boraginaceae) . 10 1545 

OBHHHHHKOBa C. B., HHKH(J)opoBa O. Ectb JiH Cryptantha spiculifera ( Boragi¬ 
naceae ) Ha HyKOTCKOM nojiyocTpoBe? . 4 580 

IlaHHeHKO C. M. OcoGchhocth BereTaTHBHoro pa3MHOHceHHH kjiohob Huperzia se- 

lago ( Huperziaceae ) Ha BocTOKe IIojieccKOH hh3mchhocth. 5 716 

IlayTOB A. A., CKopHHOBa K). B. Pojib nanHJiJioo6pa30BaHHa b Mop<})oreHe3e jih- 

CTa Idesia polycarpa (Flacourtiaceae) . 2 193 

IlHMeHOB A. B., CeAejibHHKOBa T. C. AHOMajiHH MHT03a b npopocTKax Pinus syl- 

vestris (.Pinaceae ) Ha eBTpo<})HOM ocymeHHOM GonoTe. 10 1537 

IlHCbMapKHHa E. B., Cnjiaesa T. E., Khpioxhh H. B. AHajiH3 yp6aHO(J)jiopbi Ca- 

paHcxa. 7 1048 

IlyKHHCKafl M. K). K BoccTaHOBJieHHio ejioBbix ApeBOCToeB Ha ynacTKax BeTpo- 

BajibHbix «okoh» . 6 879 

CaAbipoBa r. A. AHajiH3 (Jjnopw cocyAHCTbix pacTeHHH BbicoicoropHH xpeOTa KeT- 

MeHb (CeBepHMH THHb-LUaHb). 12 1841 

CBeTJiOBa A. A., flKOBJiesa O. B. CpaBHHTejibHaa aHaTOMna ceMeHHOH Koacypbi 

bhaob HexoTopbix ceKijHH poAa Linum (. Linaceae ) . 12 1868 

CH30HeHK0 O. K)., HaBHaBaA 3 e E. C. AHaTOMHHecKHe ocoGchhocth btophhhoh 
KCHJ ieMbi npeACTaBHTejieH poaob Betula h Duschekia (Betulaceae) Ha KpaHHeM 

CeBepe Pocchh. 12 1858 

CMarnH B. A., TajiaHHHa O. B. O THnax Gojiothbix chctcm npHpoAHoro napica 

«BenccKHH jiec» (JleHHHrpaACKaa oGjiacTb). 8 1188 

CyTKHH A. B. AHajiH3 tjmopbi ropoAa YjiaH-YA3. 12 1848 

TaTapeHKO H. B., Kynep E. H., IIonicoBa JI. JI., KyjiHKOB II. B. Bhomop(J)ojio- 

rnnecKHe ocoGeHHOCTH Dactylorhiza iberica (Orchidaceae) . 7 1041 

OHJiHMOHOBa T. B. OHToreHe3 h B03pacTHaa CTpyierypa nonyJiaijHH AIchemilla al- 

pina {Rosaceae) b MypMaHCKOH oGjiacTH. 11 1672 

Hy6apb E. A. Securinega sujfruticosa ( Euphorbiaceae) Ha ocTpoBax /JajibHeBocTon- 

Horo rocyAapcTBeHHoro Mopcxoro 3anoBeAHHKa . 2 218 

lIIapunoBa M. IO., A6AyJiJiHH III. P. AjibrotJmopa nemepbi UlyjibraH-Taui (K)ac- 

HbiH Ypaji). 4 546 

UlH6aHOBa H. JI. HeicoTopbie ocoGchhocth penpoAyKTHBHoii Ghojiothh opxHAen 

CpeAHero Ypajia . 9 1354 

lOpuesa O. B., EoGposa B. K., BoHJiOKosa B. H., TpoHUKHH A. B., KpaMH- 
Ha T. E. Mop(})OJIOrHHeCKaH H3MeHHHBOCTb H reHeTHHeCKHH nOJIHMOp(J)H3M BH¬ 
AOB poACTBa Polygonum aviculare {Polygonaceae ). 5 697 

HHAOBKa JI. <D., UlaMpoB H. H. OepTHJibHocTb nbuibijbi Cerasus vulgaris h Cera- 

sus tomentosa ( Rosaceae ). 2 206 

CHCTeMaTHHeCKHe o630pbI H HOBbie TaKCOHbl 

AjieKceeea H. E. HoBaa cexijHa poAa Iris ( Iridaceae ) h HOMeHKJiaTypHbie KOMGHHa- 

Uhh b paHre ceiojHH. 7 1095 

Eo6poB A. A., HeMepnc E. B. Potamogeton X vepsicus ( Potamogetonaceae ) — ho- 

BblH THGpHAHblH pAeCT H3 BepXHerO IIOBOJiaCbH. 1 71 

ra6pH3JiHH 3. II,., U,BejieB H. H. Hyalopoa hracziana ( Poaceae ) — hobbih bha H3 

ApMeHHH. 7 1087 

TeJibTMaH B. Bhaw noAceicijHH Conicocarpae ceKijHH Paralias poAa Euphorbia 

{Euphorbiaceae) bo (Jmope CpeAHeii A3 hh h HpaHCKoro Haropba. 7 1097 

rojiOBHeea JI. E. Alasia , gen. nov. — MyaccKHe couBeraa, cB«3aHHbie c jihctbhmh 

Trochodendroides (Cercidiphyllaceae) . 12 1898 

rojiOBHeea JI. E. Menispermites b MejiOBbix (Jmopax CeBepHOH A3 hh. 11 1731 
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roMaHbKOB A. B. Hobbih BHApo^a Lepidopteris ( Peltaspermaceae , Peltaspermales) 

H3 BepxHenepMCKHX otjiohcchhh pyccxoii nnaT<})opMBi . 12 1906 

ToHHapoB M. K)., HKOBJies T. II., IloBbiAbiiii M. H. HoBaa noATpnGa Aldiniinae 

tph6m Swartziea s. 1. ceMeiiCTBa Fabaceae h hobbic bhabi poAa Aldina ... 2 312 

ToHMapoB M. K)., HKOBJies T. II., IIoBbiAbim M. H. 063op poAa Lecointea (Le- 

cointeeae , Fabaceae) . 7 1075 

,Z]'Xce(|>(|>pH H., fle BHJibAe B. KoHcnexT noATpHObi Thladianthinae (Cucurbita - 

ceae) . 5 766 

Eroposa T. B. 06 ochobhbix HOMeHXJiaTypHBix npeAJioaceHHax no AononHeHHio h 
H 3MeHeHHK) «MeacAyHapoAHoro xoAexca GoTaHnnecKon HOMeHXJiaTypBi», npn- 
hbtbix Ha 3aceAaHHax HoMeHKJiaTypHon cexijHH XVII MeacAyHapoAHoro 6oTa- 

HHHecKoro KOHrpecca, 12—16 Hiona 2005 r., BeHa. 8 1232 

Eroposa T. B. TaxcoHOMHHecxHH o63op poAa Haplophyllum (Rutaceae) (JmopBi 

KaBKa3a . 10 1569 

EpeMHH T. B. Prunus rossica (Rosaceae) — hobbih niGpHAoreHHBiH bha .... 9 1405 

E(|>hmob II. T. Platanthera ( Orchidaceae ) bo (Jrnope Pocchh. 1. Bhabi noAceiojHH 

Platanthera cqkixuu Platanthera . 11 1713 

HjibHHCKaH H. A., KjiHMOBa P. C. Salixprotopaniculata ( Salicaceae ) H3 HHHCHero 

MHOueHa IIpHMopBH. 8 1242 

KanHTOHOBa O. A. Hobbih bha inenKOBHHKa Batrachium ( Ranunculaceae ) H3 Ya- 

MypTHH. 2 276 

KHH3eB M. C., KyjiHKOB II. B., OHJinnnoB E. T. Cckuhh Helmia poAa Astragalus 

( Fabaceae ) bo (Jmope Ypajia. 2 278 

KHH3eB M. C., CeMepHKOB B. JI. Hobbih bha poAa Potentilla (Rosaceae) H3 BauiKH- 

pHH. 1 85 

KpecTOBdcan T. B. Menitskia — hobbih poA ceMeiiCTBa Labiatae . 12 1892 

KpecTOBCKaH T. B. HoBaa ceKUHa poAa Stachys (Lamiaceae) H3 K)ro-3anaAHOH 

A(J>pHKH . 10 1584 

KpecTOBCKaH T. B. Hobbih poA ceMeiiCTBa Labiatae H3 IOhchoh A(J>phkh .... 8 1255 

KypneHKo E. H. Hobbih bha Agrostis (Poaceae) H3 BauiKHpHH. 4 584 

JIa3bKOB T. A. Hobbih bha poAa Corydalis (Fumariaceae ) H3 KHprH3HH .... 6 954 

JIa3bKOB T. A. Hobbih bha poAa Ferula (Umbelliferae ) H3 KBiprBi3CTaHa .... 9 1410 

JIa3bKOB r. A., Bhjit B. B. Hobbih bha poAa Hylotelephium (Crassulaceae) H3 Pec- 

nyGjiHKH KbiprBi3CTaH. 7 1091 

JleBHneB H. r. 063op bhaob poAa Gagea (Liliaceae ) bo <}mope KaBKa3a .... 6 917 

JlyKHHiucafl A. <D. Hobbih bha Closterium (Streptophyta, Closteriaceae) c nonyocT- 

poBa ^Maa (Poccna). 11 1705 

OjiOHOBa M. B. npoGjieMa (JiHJioreHHH (JiecTyKOHAHBix 3JiaKOB Ha npHMepe poAa 

Poa . 2 297 

IlaBJiiOTKHH B. H. npeACTaBHTejiH poAa Sty rax (Styracaceae) m no3AHeMHOueHO- 

boh ycTB-cyH<})yHCKOH (JiJiopBi (npHMopbe, flajiBHHH Boctok Pocchh) .... 6 956 

IlmeHHHKOBa JI. M. Hobbih bha poAa Dasiphora (Rosaceae) c flajiBHero BocToxa 

Pocchh. 6 951 

PoAHOHeHKO T. H. Eremis — hobbih poA ceMeiiCTBa Iridaceae . Ill 707 

PoAHOHeHKO T. H. O caMocToaTejiBHocTH poAa Sclerosiphon (Iridaceae) . 12 1895 

CBeTJiOBa A. A. HoBaa cexuna poAa Linum (Linaceae) . 2 306 

Ckbopuob A. K., BejiHHHHa H. B. O 6ajiB3aMHHecKHx Tonojiax (Populus section 

Tacamahaca , Salicaceae) Ha BOCToxe A3HaTCKoii Pocchh. 8 1244 

TioHHHKOBa H. B. 06 o6beMe poAa Galeopsis (Lamiaceae) . 2 290 

I].BejieB H. H. KpaTKHH o63op poAa MaHHHK Glyceria (Poaceae) . 2 255 

U,bipeHOBa fl. K). KoHcneicr poAa Geranium (Geraniaceae ) GacceiiHa AMypa . . 10 1557 

I],bipeHOBa fl. K). Hobbih bha poAa Geranium (Geraniaceae ) H3 GacceiiHa peKH 

AMyp. 8 1252 

HaGaHeHKO C. H. Bhabi poAa Phaeophyscia (Physciaceae) b JiHxeHO(})Jiope iora poc- 

CHHCKoro flajiBHero BocToxa . 2 244 
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OjlOpHCTHHeCKHe HaXOAKH 


Ara(J)OHOB B. A. HoBbie h peAKHe bhabi ubctkobbix pacTeHHH ajih <}>JiopBi LJeHT- 

pajitHoro HepH03eMbH. 1 101 

AHTOHoea JI. A. HoBoe MecTOHaxoacAeHHe Smelowskia inopinata ( Brassicaceae ) b 

XaGapoBCKOM xpae. 1 112 

AHTOHoea JI. A. HoBbie h peAKHe aABeHTHBHbie pacreHHa bo (jmope Xa6apoBCKoro 

Kpaa. 12 1921 

A(^OHHHa O. M., HrHaToea E. A., MaiccHMOB A. H. Stereodon fertilis (Pylaisia- 

ceae , Musci) b Pocchh. 2 329 

EOHKOB T. T., CyTKHH A. B. HaXOAKH peAKHX H HCHe3aK>mHX BHAOB COCyAHCTBIX 

pacTeHHH b flaypHH ApryHbCKOH (HnTHHCKaa o6nacTb). 1 106 

EopHCoea E. A., rojiySeea M. A. flonojiHeHHa k (Jmope HBaHOBCKOH h Koctpom- 

ckoh oSnacTeii . 2 335 

Esnpos JI. r. JlHiuaHHHK Lecanora formosa (Lecanoraceae) o6HapyaceH b MoHro- 

jihh. 11 1741 

BaH B. M., BaH T. B., 3ayrojibHan H. H. OjiopncTHHecKHe HaxoAKH Ha xpe6Te 

Mao-HaH (XaGapoBCKHH Kpafi). 12 1923 

Bhjikohhc K. K. O HaxoAKe Omithopusperpusillus ( Fabaceae ) b IJeinpajiBHOH JIhtbc 10 1590 

Ta^ypoBa M. M. HoBbie h peAKHe bhabi cocyAHCTbix pacTeHHH ajih (Jmopbi HyBarn- 

ckoh Pecny6nHKH. 8 1268 

TepMaH A., Cmhphob C. B., KaiviejiHH P. B., HeH BeHJin, >KaH lllypeH, Ca 

PeH. OnopHCTHHecKHe HaxoAKH Ha AnTae. 12 1915 

rjia3KOBa E. A. HoBbie AaHHbie o pacnpocTpaHeHHH Bidens frondosa ( Asteraceae ) b 

Pocchh. 11 1749 

ryAOBHHeBa A. B. HoBbie ajih CpeAHepyccKOH B03BBiuieHH0CTH bhabi JiHiiiaHHHKOB 7 1110 

^aBbiAOB E. A. Umbilicaria altaiensis ( Umbelicariaceae ) — hobbih bha JinuiaHHH- 

Ka ajih Pocchh, Mohfojihh h Tpy3HH. 8 1260 

H6parHMOB A. III. O hobom ceMeHCTBe Azollaceae (Salviniales, Polypodiophyta) 

AJM (Jmopbi A3ep6aHA>KaHa h KaBKa3a. 6 967 

KoHCTaHTHHOBa H. A., EopoBHHeB E. A. K ({mope neneHOHHHKOB ( Hepaticae ) 

MypMaHCKOH o6nacTH. 2 322 

JleBeHeu H. P., CicpHniioBa A. B., IIonoBa JI. H. OnopHCTHHecKHe HaxoAKH b 3a- 

HHBe IleTpa BenHKoro ^noHCKoro Mopa. 7 1107 

MejibHHK B. H., ^HAeHKO H. II., IIIeBHeHKO K)., CencTyH O. B. HoBbie a^h- 

Hbie o pacnpocTpaHeHHH Fritillaria meleagris (Liliaceae) b YKpanHe .... 11 1753 

MonajiOBa O. A. Poa Isoetes ( Isoetaceae ) Ha CeBepo-BocTOKe A3 hh . 1 94 

Hhkojhjh E. T. Isoetes echinospora ( Isoetaceae ) — hobbih bha AJia (Jmopbi ^KyTHH 1 99 

IlaBJiOBa H. C. O HaxoAKe Limonium tetragonum (Limoniaceae) b MaTepHKOBOH na- 

cth IIpHMopcKoro Kpaa. 9 1420 

IIopTeHHep H. H. Carduus pycnocephalus ( Asteraceae ) — hobbih bha AJia (Jmopbi 

Pocchh h KaBKa3a. 4 588 

IIopTeHHep H. H. OnopHCTHHecKHe hbxoakh Ha 3anaAHOM KaBKa3e. 10 1587 

IIopTeHHep H. H., CoJiOAbKO A. C. flonojiHeHHa k (Jmope 3anaAHoro 3aKaBKa3ba 9 1413 

IIuieHHHKOBa JI. M., EepecTeHKO E. H. O HaxoAKax peAKHX boahbix pacTeHHH Ha 

flajibHeM BocTOKe Pocchh. 12 1919 

Py6uoea T. A., CrapneHKO B. M. OnopHCTHHecKHe HaxoAKH b Ebpchckoh bbto- 

HOMHOH o6jiaCTH . 3 476 

CnjiaHTbeea M. M. OnopHCTHHecKHe hbxoakh b AmraHCKOM Kpae . 1 104 

CKHpHHa H. O. Hobbih ajih JiHxeHO(Jmopbi Pocchh bh j\Lethariella togashii ( Parme - 

liaceae ) c lora /^ajibHero BocToxa. 7 1114 

Yp6aHaBHHH>c T. II., MeJiexHH A. B. MHTepecHbie HaxoAKH JiHiiiaHHHKOB Maro- 

nella laricina h Micarea lutulata b IlepMCKOM xpae. 6 963 

Xapnyxaesa T. M., Yp6aHaBHHioc T. II. HoBbie h peAKHe bhabi JiHiiiaHHHKOB ajm 

PecnyGjiHKH Eyparaa (flaceprHHCKHH 3anoBeAHHK). Ill 744 
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KOJIJieKUHH 


ByGbipeea B. A., Ehjit B. B., Opjioea JI. B. TnnoBbie o6pa3ijbi K. BHJibAeHOBa b 

rep6apHH CaHKT-IleTep6yprcKoro rocyAapcTBeHHoro yHHBepcHTeTa (LECB) 1 114 

BifHorpaAoea B. M. TnnoBbie o6pa3ijbi TaKcoHOB ceMeiiCTBa Apiaceae flajibHero 
BocTOKa, xpaHamnecH b TepSapHn EoTaHHHecicoro HHCTHTyTa hm. B. JI. KoMa- 

poBa (LE). Angelica — Tilingia . 8 1280 

Cyxoeeeea M. B., UlanouiHHKOBa T. B., EajjbiKHHa H. A. rep 6 apHH BOAopocneii 
THXooKeaHCKoro HayHHO-HCCJieAOBaTenbCKoro pbi 6 oxo 3 HHCTBeHHoro ueHTpa 

(BnaAHBocTOK). 8 1275 

CyxopyKOB A. II. TnnoBbie o 6 pa 3 ijbi bhaob poAa Corispermum ( Chenopodia- 
ceae) CpeAHeH A3 hh, xpaHanuieca b TepOapHn EoTaHHHecKoro HHCTHTyra 

hm. B. JI. KoMapoBa PAH (LE). 9 1424 

Thxomhpob Baji. H. THnoBbie o6pa3ijbi TaxcoHOB poAa Pilosella {Asteraceae), 

xpaHHiAHeca b TepGapHH JIbBOBCKoro HaijHOHajibHoro yHHBepcHTeTa (LW). II 4 593 

OeAopoHHyK H. M., Uleeepa M. B., Kpumcafl JI. H. KojuiexijHH THnoB bhaob ce- 
MeiiCTB Asclepiadaceae , Loganiaceae , Convolvulaceae, Cuscutaceae , Boragi- 
naceae b TepGapHH HHCTHTyTa GoTaHHXH hm. H. T. Xojioahoto HAHY (KW) 5 111 

MeTOAHKa 6oTaHHHecKHx HccJieAoeaHHH 

Emkob O. fl. TeMnepaTypHaa 3aBHCHM0CTb AwxaHHH GHOJiorHHecxHx oGbexTOB npn 

HenpepbiBHOM h3mchchhh TeMnepaTypbi. 4 602 

I],BeTOBa M. H., 3jibK0HHH JI. A., YKOJioBa O. B. HccjieAOBaHHe kjictok TaneTy- 

Ma Ha AaBJieHbix npenapaTax. 6 969 

OxpaHa pacTHTejibHoro MHpa 

JIbiceHKo T. M. PeAKHe h HyacAaiomneca b oxpaHe <})HToueH03bi CaMapcxoii o6nac- 

th. I. rajio(})HTHbie cooOmecTBa. 1 133 

MajibiuieBa H. B. JlnmaHHHKH ropoAOB Pocchh, BHeceHHbie b KpacHbie khhth 8 1287 

HeuiaTaeBa B. K)., OnpcoB T. A. O MeHCAyHapoAHOM npHpoAooxpaHHOM CTaTyce 

Abies gracilis Kom. ( Pinaceae ) h coctohhhh ee yHHxajibHOH poujH. 1 143 

Hncjia xpomocom 

TarHHA3e P. H., TBHHHauiBHJiH U,. H., /(acHHAacoJiHa JI. ,3,. Hncjia xpomocom He- 

KOTOpblX BHAOB <})JIOpbI Tpy3HH . 12 1928 

KpacHHKOB A. A., lllHpHHa E. II. HncJia xpomocom HexoTopbix bhaob poAa Arte¬ 
misia {Asteraceae) H3 ChGhph. 3 481 

JIoMOHOCOBa M. H., KpacHHKOB A. A. Hncjia xpomocom HexoTopbix npeACTaBHTe- 

Jieii ceMeiiCTBa Chenopodiaceae (Jmopbi Pocchh . 11 1757 

MypaTOBa E. H., KopHHJioea M. I\, FThmchob A. B., CeAeJibHHKOB T. C. Hhc- 

Jia xpoMOCOM Elodea canadensis ( Hydrocharitaceae ) b npoTOKax pexn Ehhcch 3 483 

IIpo6aTOBa H. C., PyAWKa 3. T., EapicajiOB B. K)., HecTepoea H. A., Ky a- 
pHH C. T., Hy6apb E. A. Hncna xpomocom cocyAHCTbix pacTeHHH H3 3anoBeA- 

HHKOB IIpHMOpCKOrO Kpaa H IIpHaMypbH. 7 1117 

IIpo6aTOBa H. C., PyAWKa 3. T., IlaBJiOBa H. C., BepxojiaT B. II., Henaes B. A. 

Hncna xpoMocoM pacTeHHH H3 IIpHMopcKoro xpaa, IIpHaMypbH h MaraAaHcxoii 

oOnacTH . 3 491 

IIpo6aTOBa H. C., PyAMKa 3. T., IIIaToxHHa A. B., EapKajioe B. K)., Kpioico- 
ea M. B., IJbipeHoea K). Hncjia xpomocom bhaob (Jmopbi IIpHMopcKoro 

xpaa h IIpHaMypba .. 5 785 

Poahohob A. B., IlyHHHa E. O., /(oOpopaAoea M. A., Tiona H. E., Hocob H. H. 
XpoMOCOMHbie HHCJia HeKOTopwx 3JiaKOB ( Poaceae ): Aveneae , Poeae , Phalari - 
deae , Phleeae, Bromeae , Triticeae . 4 615 
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lllaTOXHHa A. B. Hncna xpoMocoM HeKOTopux npeACTaBHTejieii (Jjjiopw AMypcicoH 

o6jiacTH . 3 487 

HcTOpHfl HayKH 

KajiHHHHeHKO H. M. O pyKonncn B. H. Xhtpobo «KoHcneicr <})Jiopi>i OpnoBCKoii 

ry6epHHH». 11 1760 
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